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CALCULATING DEVICES. 

Modern Instruments and Methods of Calculation. 
A handbook of the Napier Tercentenary Ex- 
hibition. Edited by E. M. Horsburgh. Pp. 
vii+343- (London: G. Bell and Sons, Ltd., 
and The Royal Society of Edinburgh, n.d.) 
Price 6s. net. 

A“. who are interested in the history or the 

methods of calculation owe a debt of grati- 

tude to the editor and the committee who have 
produced this valuable book. It is in the recollec- 
tion of everyone concerned in mathematical opera- 
tions that the Royal Society of Edinburgh held 
a great celebration in July last, three hundred 
years after the publication, by John Napier, of his 
admirable Canon of Logarithms. This 
attended by learned delegates from many distant 
countries, as well as by a number of our own 
countrymen. Greatly as many must have 
gretted their inability to be present on account 
of duties elsewhere, this regret will not be lessened 
by a perusal of the book now under review, for 
from it they will learn what a magnificent collec- 
tion was available for inspection and discussion. 
This collection of tables, books, portraits, and 
instruments of various kinds, which must have 
appealed to the historic as well as the utilitarian 
and mechanical instincts of those who were for- 
tunate to be able to attend the celebration, form 
the basis upon which the present work is con- 
structed, for it is in minor part catalogue and in 
major part 
experts in the several branches. 

Seeing that the price asked for a large octavo 
book of 343 pages and containing a’ very large 
number of excellent illustrations is only six shil- 
lings, those who are interested should feel that, 
like the Nautical Almanack, the work is in effect 
a gift, the price doubtfully covering the cost of 
production. 

The first section, by Prof. G. A. Gibson, deals 
with the life of Napier, of his great invention of 
logarithms, of his meeting with Briggs, and 
matters mainly of personal and historical interest. 
Here we read how Napier formulated his ideas 
of the logarithm which was derived, not from 
algebraic methods, as is now found to be most 
convenient, but upon the relative values of the 
portions of two lines determined by the motion 
of two points, one moving uniformly and the 
other, starting at the same, but moving with 
diminishing velocity such as to be proportional 
in amount to the length of the part untraversed. 
He thus made his logarithms without reference to 
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was 


re- 


a series of descriptive articles by 


| a base, and the logarithm of “the whole sine” 
(the sine of go°) becomes zero, the logarithm of 
positive quantities less than unity is positive, and 
| of than unity is negative. 
| Curiously, hyperbolic logarithms to the base e are 
| not those that Napier calculated, but logarithms 
| to the base 1/ It is difficult to realise now that 
| highly convergent series for logarithms are uni- 
| versally understood how Napier could have calcu- 
lated as he did the logarithmic series and tangents 
of all angles from 0° to go°® by intervals of one 
minute of arc, and this long before the days of 
the binomial theorem. In this chapter we learn 
incidentally that Napier the decimal 
point, and we find also a description of the well- 


quantities greater 


é. 


invented 


known “bones.” 

The next two sections are very largely in the 
nature of catalogues of the articles in the loan 
of the mathematical 
tables, but descriptive articles are included, of 


collection and collection of 


| which one on portable sun-dials, by J. R. Findlay, 


and an account, written by Dr. Knott, of the great 
Sang, given by his daughters 


oO} 


manuscripts by Dr. g, 2 


to the Royal Society of Edinburgh, may in par- 


' lating Machines,” by F. J. 


ticular be mentioned, as also the concluding 
article, by W. G. Smith, on the special develop- 
ment of calculating ability in prodigies or “ calcu- 
lating boys.” 

The further chapters are as 


W 


follows: “ Calcu- 
. Whipple, but in- 
special articles by P. E. Ludgate and 
“The Abacus,” by Dr. Knott; 
G. D. C. Stokes; ‘Other 
Laboratory Instruments,” by a 
As this chapter includes 
as inte- 


cluding 
( ee 
** Slide 
Mathematical 
number of specialists. 


Hudson; 


Rules,” by 


such varied and elaborate instruments 


graphs, planimeters and their use in naval archi- 


tecture, harmonic analysers, tide predictors, 


machines for drawing conic sections, for solving 
many of which 


equations and precision plotting, 


are well illustrated and explained by a number 


_of authors having special knowledge, it will be 


| 
| 


evident that this is one of the most technically 
difficult illuminating in the book. Among 
remaining chapters be mentioned that on 
ruled papers and nomograms, which latter are 
graphical devices by means of which numerical 
solutions may be found for equations involving 
For instance, in the general 


and 
may 


several variables. 
equation for a spherical triangle showing the rela- 
tionship between any angle and the three sides, 
Prof. D’Ocagne has given a nomogram from 
which, if three of the six quantities are given, the 
other three can be determined by the aid of a 
stretched thread. 

The chapters relating to calculating mechanism 
contain descriptions of numerous recent additions 

gy 
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to our resources in this direction which as yet | 
are but little known, and interesting to many as | 
a discussion of the novelty and advantages of | 
these would be, it would be impossible to do | 
justice to the subject without occupying far more | 
space than is available. Dr. Knott’s chapter on | 
the abacus, also, is one which it would be de- | 
lightful to follow if only space allowed, for the | 
description of the mental process followed by the 
Japanese when making their lightning speed 
calculations with the abacus, of their inverse way 
of effecting division, and, in general, of the man- 
ner in which they work off figure by figure the 
problem set upon the abacus as it is done with to, | 
make room for the new figure in the result; all 
are full of interest, and a careful study of this 
chapter would be likely to modify the complacency 
with which the European in general contemplates 
the Asiatic as a computer with wires and beads. 
C. V. Boys. 


raw materials needed for the manufacture. Lie} 
once said that we might gauge the civilisation 


| a country by the amount of this acid it consumed. 


It would appear, therefore, that the continucd 
forcible dissemination of German “culture” 
largely dependent upon a German supply of 

of vitriol. 

But, of course, it is the arts of peace t! 
mainly consume the oil of vitriol the world 
quires, and there is scarcely a process of mai 
facture that could be named that does not need j 
either directly or indirectly. 

It is difficult to obtain a trustworthy estimate oi 
the aggregate output at the present time, but from 
the statistics referred to by Dr. Lunge it is prob- 
ably not fewer than five million tons, of which not 
less than a fifth, and probably more, were, prior 
to the outbreak of war, made in Germany, main) 
from imported iron pyrites. 

In addition, Germany has hitherto imported a 


| gradually increasing quantity of oil of vitriol, 


OIL OF VITRIOL AS AN AGENT OF 

“ CULTURE.” . 
The Manufacture of Sulphuric Acid and Alkali | 
with the Collateral Branches: a Theoretical and 

Practical Treatise. By Prof. G. Lunge. Fourth 

edition. Vol. i.: Sulphuric Acid. Part i., pp. 

xxiv +582. Part ii., pp. xii+583-1078. Part iii., 

pp. xii+1079-1617. (Gurney and Jackson, 

1913.) Price, vol. i. (in 3 parts), 31. 3s. net. 
P ROF. LUNGE’S monumental work on the 

manufacture of sulphuric acid is one of the 
acknowledged classics of chemical technology, and 
the soundest proof of its continued merit and 
widespread appreciation is seen in the circum- 
stance that it has now reached its fourth edition. 
The subject is admittedly of great complexity. 
The manufacture is one of the great staples of 
chemical industry, and lies, in fact, at the basis 
of that industry in general. 

Indeed, it is impossible to conceive of the posi- | 
tion of chemical industry, and of the industries 
dependent upon it, if the world were suddenly 
bereft of sulphuric acid. If we could deprive | 
Germany, for example, of all means of manufac- 
turing or otherwise procuring oil of vitriol, not 
only would her chemical industries languish, but 
even her capacity for military offence or defence 
would be effectually checked since the use of 
this acid is indirectly, but nevertheless absolutely, 
necessary for the manufacture of those high explo- 
sives upon which her artillery, the strongest arm 
of her service, wholly depends. She has, of 
course, internal means of supply, but these are by 
no means limitless, and there are already signs 
that she is within measurable distance of the end 
of her resources as regards the provision of the 
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amounting in 1911 to 99,653 tons. At the present 
time, therefore, she is almost wholly dependent 
upon the employment of zinc-blende, the relatively 
poor German pyrites, the mixed ores from Frei- 
berg, and Mansfeld, and the small quantity from 
gas-oxide. It may be anticipated, therefore, that 
the serious economic disturbance consequent upon 
the invasion of her eastern frontier will very 
largely affect her ability to maintain her supply. 

In the case of a substance of such world-wide 


application as sulphuric acid it need scarcely be 


said that there is a very strenuous industrial com- 
petition, and there is probably no branch of 


| chemical technology which has been more thor- 
| oughly developed than its manufacture, and to-day 

| its production is studied, watched, and controlled 
| with all the precision of a vast scientific experi- 


ment in which all the resources of modern 


| chemical, physical, mechanical, and engineering 


knowledge are brought to bear. The main prin- 
ciples of its manufacture are in all probability 
definitely established, but so fierce is the competi- 
tion and so bountiful the trained skill and intelli- 
gence concentrated upon its economic production, 


| that each succeeding decade sees some new depar- 
| ture, often of fundamental or far-reaching import- 


ance. It is a duty which the veteran author has 


imposed upon himself in the days of his retirement 
from the active work of his professorship, to take 
note of these changes, and to embody them in 
successive editions of the great work with which 
his memory will always be associated. That he 
may long be spared to continue this self-imposed 
task is the sincere hope of every well-wisher to 
the progress of that great branch of technology 
of which Dr. Lunge has been for so many years 
so distinguished an exponent. T. 





the 
sin 


DECEMBER 31, I914| 
TWO MATHEMATICAL COURSES. | 

(1) The Theory of Numbers. By Prof. R. D. | 
Carmichael. Pp. 94. (Mathematical Mono- | 
eraphs, No. 13.) (New York: John Wiley and 
Sons, Inc. ; London: Chapman and Hall, Ltd., 
1914.) Price 4s. 6d. net. 

(2) Lectures Introductory to the Theory of Func- 
tions of Two Complex Variables. Delivered to 
the University of Calcutta during January and 
February, 1913, by Prof. A. R. Forsyth. Pp. 
xVi+ 281. (Cambridge: University Press, 
1914.) Price ros. net. 

‘] “HESE works are mainly interesting as ex- 
| amples of the trend of instruction given to | 

university students who are just beginning to 
specialise. One is based upon two years’ teaching 
in Indiana University; the other is the substance 
of a course delivered, by invitation, at the Uni- 
versity of Calcutta, with, presumably, a number 
of Indian students in the audience. Both courses 
agree in the endeavour to trace the main outlines 
of the argument, to give really illustrative ex- 
amples, and to avoid excessive detail on parti- 
cular points of minor importance. 

(1) Prof. Carmichael does not advance beyond 
well-beaten and classical ground, so that he has 
little opportunity of introducing really modern 
ideas. All but one of his six chapters deal with 
such things as ordinary factorisation of integers, 
elementary congruences, Fermat’s theorem, and 
primitive roots. Chapter vi. is a miscellany in 
which there is a statement, without proof, of the 
law of quadratic reciprocity for two odd primers ; 
avery brief account (with references, fortunately) 
of some special Galois imaginaries, and some in- 
teresting samples of the true Diophantine analy- 
sis. Some of the harder examples are novel and 
interesting, e.g. “The number of divisions to be 
effected in finding the G.C.M. of two numbers by 
the Euclidean algorithm does not exceed five 
times the number of digits in the smaller number 
(supposed written in the decimal scale).’’ 

Without advising any improper and premature 
specialisation, it may be fairly urged that some 
of the work contained in this course might be 
done at school; the G.C.M. theory, and that of 
linear congruences, at any rate. Familiarity with 
the congruence notation is so important that its 
introduction ought not to be deferred. 

(2) Prof. Forsyth has undertaken the difficult 
task of giving an outline of the known theory of 
functions of two independent (complex) variables, 
together with an account of what he calls “triple | 
theta-functions.” Everyone who has studied this 
theory at all is aware that it suggests theorems 
similar to those of Gauss, Green, Cauchy, etc., j 
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for functions of one variable, but that it is very 
difficult to prove them in an analogous, so to 
speak, geometrical way, mainly because while a 
plane or a sphere gives us a graphic picture of the 
field of one complex variable, we cannot at pre- 
sent realise a convenient image of the field of two 
independent complex variables. It is easy enough 
to make images of a sort; for instance, take two 
planes, plot off the independent variables, x, y, in 


| the usual way on each, and now associate with a 


given pair (x’, 
is the image of x’ to that which is the image of 


y’), the line joining the point which 


y’. An obvious objection to this is that the meet 
of the planes does not correspond to a unique pair 
x’, y’, and there are other inconveniences con- 
nected with the difficulty of visualising linear com- 
plexes and congruences. After reviewing various 
proposals, Prof. Forsyth concludes that the only 
practicable way at present is the purely analytical 
one, following the methods of Weierstrass and his 
school. It is to be hoped that this is not the 
final word on the question; at any rate, there are 
papers by Picard, Appell, and Poincaré which 
ought to stimulate those whose ideas naturally 


| clothe themselves in geometrical forms. 


Features of the course which should be noted 
are: (1) the introduction of two dependent vari- 
ables, now and then, as functions of two indepen- 
dent variables; the 
that of one-one transformations of plane curves; 
(2) in the chapter on integrals, where we have 
wo algebraic functions introduced, so that the 
independent variables are arbitrary; (3) the theory 
of the so-called “triple theta-functions.” The 
functions are 


use of this is analogous to 


characteristic equations of these 
given in the form: 
as 41, 2)=3(2, ¢ 
3(2 + p, 3 +p’) = €XP., 

2mi(u+p’)'. 3(z, 3’). 
Hence the author derives double Fourier expan- 
sions for the functions, which fall into a co-ordin- 
ate set of sixteen; various tables and formule 
relating to them are given. The course con- 
cludes with a sketch of the theory of quadruply 
periodic (double) theta-functions, and their alge- 
braic relations. 

It seems to us that this course is not quite so 
well-proportioned or up-to-date as that of Prof. 
Osgood, recently published, on the same subject; 
but the difference of object and of audience must 
be allowed for. At any rate, we have a useful 
guide to the work of Weierstrass and Picard, a 
certain amount of new, although not very funda- 
mental, theory; some instructive and original 


| examples; and, it need scarcely be said, an elegant 


analytical presentation of the subjects treated. 
G. B. M. 
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THE LONDON HOSPITALS AND THEIR | 


FUTURE. 


Historical Account of Charing Cross Hospital and 
Medical School (University of London) Original 
Plan and Statutes, Rise and Progress. Founded 
1818. With which is included some Account 
of the Origin of the other Hospitals and Schools 
in London. By Dr. W. Hunter. Pp. xx+ 
309. (London: John Murray, 1914.) Price 
21s. 

HE rise and development of the “teaching ” 
hospitals of London is intimately associated 
with the progress of medical science in England; 


clinical side, has emanated from their walls. 

In a sumptuous volume, embellished with a 
wealth of illustrations and reproductions of old 
prints, Dr. William Hunter, its “Dean,”’ 


the history of Charing Cross Hospital. He classi- 


fies the modes and motives of origin of the | 


London hospitals as follows :—(1)} The Monastic 
(afterwards charitable), e.g. St. Thomas’s and 
St. Bartholomew’s; (2) the Charitable, e.g. 
Westminster, the London, St. George’s, ete. ; 
(3) the combined Charitable and Educational, for 
which Charing Cross Hospital was founded; and 
(4) the Educational, University and King’s College 
Hospitals. 

Founded by Dr. Benjamin Golding in 1818, 


the fortunes of Charing Cross Hospital were | 


directed by him for a period of well-nigh fifty 
years. Of its many distinguished students, the 
name of Huxley is the most prominent, and his 
memory is perpetuated in the biennial Huxley 
Lecture delivered at the school. 


tinued to progress, and one of the latest develop- 
ments is the housing of the Public Health Depart- 
ment of King’s College within its walls—a form of 
concentration in one branch of medical education 


which to some extent falls into line with the | 
conceptions of the Royal Commission on Univer- 


sity Education in London. 
Although the report of this Royal Commission 


foreshadows many changes in medical education, | 
there seems little prospect of State control of the | 


hospitals—indeed, the voluntary system of support 
appears to be in a stronger position than ever. 
When the first Employers’ Liability Bill came 
into force many came to the conclusion that this 
was the thin end of the wedge for State control, 


and the second and more far-reaching Act seemed | 


to confirm this opinion. As a matter of fact, 
however, the voluntary hospital system has gone 
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| bilities. 
: . ‘ | better treatment than they could probably obtain 
besides being the homes of medical education, | 


much excellent research work, particularly on the | 


reviews | 


| (3) Berkeley and Percival. 


on, and as the public became accustomed to 
these Acts, the hospitals continued not only as 
well as before, but most of them with improving 
revenues. Even the appearance of the Nationa! 
Insurance Act upon the scene has made no differ- 
ence—most of the hospitals receive better support 
than ever from the public, and the King Edwar«’s 
and other funds are thriving beyond all expecta- 


| tion. On one hand, it is true, the voluntary 
| system has disadvantages. 
| sympathetic portion of the public that supports 


It is the generous and 


the hospitals, and others shirk their responsi- 
On the other hand, the poor obtain 


in State supported hospitals. There is a blaze of 
light on the British voluntary system that is 


| entirely absent from the continental State hospitals 


and in hospitals under the Poor Law. Even if 
the present voluntary hospitals were taken over 
by the State, it is almost certain that new ones 
would immediately be founded, as has been the 
case in Paris (e.g. the Hertford Hospital). 
There might well be some modification of the 
hospital system in London. The sick should so 


| far as possible be removed from the denscly 


populated centres more into the country. That 
large blocks of wards should be erected on costly 
sites in the heart of London is a mistake—both 
financially and from the medical point of view. 
All that is required at the centre is accommodation 
for receiving rooms and for a sufficiency of beds 
for the reception of accidents and emergencies 
and for the treatment of the very ill. All the 
other cases, and the serious cases as they con- 
valesce, should be removed to hospita! wards 
erected more in the country. In these days of 


: | motor transport and improved road surfaces this 
The Charing Cross Medical School has con- | 


would be an easy matter, and the staff by the 
same means could minister to the sick almost as 
readily on the slopes of Hampstead as at Hyde 
Park Corner. R. T. Hew err. 


SCIENCE AND METAPHYSICS. 

(1) Henri Bergson: An Account of his Life and 
Philosophy. By A. Ruhe and N. M. Paul. 
Pp. vii+245. (London: Macmillan and Co., 
Ltd., 1914.) Price 5s. net. 

(2) The Idealistic Reaction against Science. By 
Prof. Aliotta. Translated by A. McCaskill. 
Pp. xxii+ 483. (London: Macmillan and Co., 
Ltd., 1914.) Price 12s. net. 

By Benjamin Rand. 

The Correspondence of George Berkeley aiter- 

wards Bishop of Cloyne, and Sir John Percival 

afterwards Earl of Egmont. Pp. x+ 302. 
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University Press, 1914.) Price 


(Cambridge 
gs. net. 
(1) ] F a layman may presume to criticise the 
| professional metaphysician, one may say 
that the merit of M. Bergson is to have freshened 
up philosophy. His point of view is nullius 
auddictus jurare in verba magistri, and he has 
successfully cast off all the trammels not only of 
the old cut and dried philosophy of the schools, 
but even the gaseous 
Hegelianism. Yet 
Hegelian. Philosophy, he says, 
moulded on experience, and experience both 
changes and grows with human development. 
There is something of most philosophies in M. 


should be 


sophy is simply this: it is everything but a system. 
He is neither monist nor pantheist, but, as it were, 
a layman trying to understand. 


verse. It may seem that he, like other exponents 
of “the new philosophy,” has a quarrel with 
monism and materialism, but he himself has de- 
precated all philosophical quarrels, for after all 
philosophy is only our attitude to and conception 
of the Absolute, and the wise man simply absorbs 
the positive results of all philosophies. 

M. Bergson has given movement to meta- 
physics; he has charmed it with change. Change 
is “the very basis of all reality.” To drive home 
his dynamic idea of reality, he employs phrases. 
In such a subject nothing else can be employed, 
for metaphysics is not science. It is at its best 
and it is most useful when it does not aim at 
being a science. The French philosopher is akin 
to the Greek Heraclitus, who preached eternal 
flux, and Heraclitus coined some great phrases. 
M. Bergson observes that “the animal is a 
specialist.” It is a well-known truth, but has 
never been put so neatly. M. Bergson’s demerit 
perhaps is his animism. He has studied most 


branches of science, but the only positive hint he | 
‘creative evolution,” which | 


derives from them is a ‘ 


is simply vitalism writ large. He speaks of “the 
idea of a God, Creator and free, the generator of 
both matter and life, whose work of creation 
is continued on the side of life by the evolution 


of species and the building up of human per- | 


sonalities.” This may be pragmatic (though he 
would resent the imputation), but it amounts to 


very little. Equally a priori is his observation 


that “the brain apart from its sensorial functions | 
has no other office than to exhibit in pantomime | 
It is scarcely fair, again, to | 
“that | 


the mental life.” 
credit the parallelist with supposing 
memories are somehow hung on the brain, as 


though a telephone conversation should remain 
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| tific method and 
| irrationalism of Neo-Hegelianism. 
Bergson’s attitude to the universe, for his philo- | 


This attitude of | 
his is optimistic; he has confidence in the uni- | 


on the wire.” On the whole, M. Bergson strikes 
one as a brilliant epigrammatist, illuminating with 
modern flashes of insight the ancient and per- 
manent text of Aristotle, “the principle of life is 
a God; for energy of mind constitutes life, and 
God is this energy. He, the first mover, imparts 
motion and pursues the work of creation as some- 
thing that is loved.” The phrase is worthy of 


| Bergson, but the argument is in a circle. 
mysticism of Neo- | 
some style him a Neo- | 


(2) Signor Aliotta criticises with some volume 
the idealistic reaction against science in modern 
thought. He himself holds “a_ spiritualistic 
realism ’’ by means of which he can defend scien- 
reality against the 
His volume is 
remarkable as including criticism of every scien- 
tific and philosophic hypothesis and method of 
the last hundred years. Both Aliotta and Bergson 
show how modern philosophy aligns itself with 
science. All its deductions are based on some 
scientific theory. Signor Aliotta is at one with 
M. Bergson and other moderns in having done 
with scholasticism and systematism. “Concrete 
thought is not a cold abstract conception, but 
experience seen in the glow of the idea which 


natural 


breathes the warmth of feeling, and is moved by 
the energetic impulse of spontaneous volition, 
which inspires it with the enthusiasm of faith.” 
“We must replace the static conception of the 
object which regards it as complete in itself in an 
inaccessible sphere by a dynamic view which 
beholds it in its progressive ascent to a higher 
form of knowledge and reality.” He attempts to 
effect a rapprochement between idealism and 
realism, a laudable effort. Whereas Bergson finds 
in “intuition” the crucible of nature, Aliotta 
regards reason as “the final goal at which an 
experience aims and to which by its means all the 
beings in the world tend.” This is teleology and 
presumes an Absolute Consciousness. ‘“ Nature 
does not exist only in the mind of man, but also 
outside our thought.” ‘He who believes in the 
objective value of his science must then also 
believe in God. If an Absolute Thought does not 
exist, nature cannot be rational, and if there is no 
rationality in things, the reconstruction which we 
make of them with the categories and principles 
of our mind is an arbitrary projection of no value 
whatsoever.” 

(3) Such critical reflections would have inter- 
ested Berkeley, the theorist of vision and the 
theistic idealist, who argued for the non-existence 
of matter. Existence and reality are terms which 
have borne the burden and heat of philosophers’ 
tongues. Why not admit everything to be real? 
Berkeley’s letters, hitherto unpublished, contain 
nothing of scientific or philosophic interest. They 
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only show concern as to the reception of his 
books, and a general interest, as of a man of the 
world who was also a prelate, in the doings of 
great personages. His famous excursions into 
science and metaphysics seem to have been such 
tours de force as have always been executed by 
brilliant public men. 

In a sense Berkeley was an eighteenth-century 
Bergson. His naive development of the thesis 
that judgment is involved in every act of vision 
was consonant with the then state of psychology. 
In his metaphysics he turned out matter, in order 
to introduce the living God. The being of the 
sense-world consists in its being perceived. The 
remark of Clarke and Whiston, themselves pro- 
fessional metaphysicians, deserves immortalisa- 
tion; they expressed, when invited to criticise 
Berkeley, regret for “the waste of his extra- 
ordinary genius on metaphysics.” 

A. E. Craw ey. 


OUR BOOKSHELF. 

Modern Tunneling: with Special Reference to 
Mine and WWater-supply Tunnels. By D. W. 
Brunton and J. A. Davis. Pp. vi+450. (New 
York: John Wiley and Sons; London: Chap- 
man and Hall, Ltd., 1914.) Price 15s. net. 

THE matter in this book is confined chiefly 
to tunnels and adits for mining purposes, 
and includes also those used to carry water for 
power, irrigation, and domestic use. Such 
tunnels are driven generally through fairly hard 
rock. Some cross-sections of typical tunnels are 
given, and extensive bibliographies are supplied 
which will be of assistance to the engineer 
responsible for the design of a tunnel. The bulk 
of the book, however, is taken up with descrip- 
tions of methods of executing tunnels. The 
authors are evidently experts in such work, and 
give capital discussions on such subjects as the 
choice of power for tunnel work, air compressors, 
ventilation, rock-drills, haulage, blasting, and 
timbering. 

The section dealing with precautions which 
should be taken by the manager in order to 
ensure the safety of the workmen is of particular 
interest. In rg11 an average of nearly four men per 
1000 employed in and about the metal mines of 
the United States were killed; 3°8 per 1ooo in 
coal-mining were killed in the same _ period. 
These accidents are not entirely preventable, but 
much of the present mortality and injury is the 
result of ignorance or gross carelessness, and can 
be avoided. When, for instance, a man sees fit 
to thaw frozen dynamite in a frying-pan, or by 
a candle flame, there is nothing accidental about 
the explosion which ensues. Many managers also 
are either ignorant of ordinary precautions or 
most negligent in seeing that they are properly 
and consistently carried out. The fall of a slab 
of rock weighing anything less than one ton 
should be charged at once to carelessness. 
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The authors give a long list of don’ts, and 
include notes of warning regarding intoxication, 


| which, as a contributory cause of accidents, is too 


little appreciated. Even a slight degree of in- 
toxication is dangerous underground, where it js 


| very apt to be greatly aggravated by lack of f: 
| air and by heat. 


Most of the processes descri 
relate to American practice, but British engin 
will find much to interest them in this volume. 


| Jute and Linen Weaving. By T. Woodhouse an 


T. Milne. Second edition. Pp. xxvii+ 590. (L 

don: Macmillan and Co., Ltd.; New Yor! 

The Macmillan Company, 1914.) Price 12 

net. 
Tuis book must be ranked among the classics i: 
technical literature. ‘There is a thorougiiness and 
completeness about it that appeals equally to the 
elementary student of weaving, to the experi- 
enced textile engineer, and to all those occupying 
responsible positions in the weaving departments 
of the textile industry. 

Whilst the book is written around the title and 


| deals with the subject of jute and linen weaving, a 


very considerable portion is equally valuable t 


_ the cotton and other sections of the trade; in fact, 
| it may be looked upon as a very comprehensive 


exposition of the subject of weaving in general, 
for most of the problems and mechanism con- 
nected with weaving are fully treated. 

For a book of this character to require a second 
edition is clear evidence of the very high appre- 
ciation in which it is held.- The authors have 
taken advantage of this issue to add considerabl) 
to its value by the inclusion of some 108 new 


| illustrations with their corresponding explanations, 
| and much new matter has been incorporated. Th 
| 582 pages are divided up into twenty-two chapters 


1 


ranging from an explanation of counts, through a 


| very complete description of preparing machinery 
| of almost all types, arrangements and details of 


looms, and their special purposes with minute 
particulars of their functions and products. 
The newest chapters include automatic weit 


| supply mechanisms, the chain linking machine, 


terry or turkish towel motions, warp stop 
motions, the latest box motions and jacquards, 
and an interesting chapter on electric driving of 
individual looms. 

To all who are interested in jute and _ linen 
weaving and even to those who are chiefly con- 
cerned in other sections of manufacture, this book 


|can be recommended as an unusually valuable 
| text-book, and the authors are to be complimented 


on attaining such a high level in their treatment 

of the subject. 

The Indian Museum, 1814-1914. Pp. xi+ 139+ 
appendixes. (Calcutta: Trustees of the Indian 
Museum, 1914.) 


| Onty Anglo-Indians who, like the present writer, 
| can recall the days when—in the early middle 


’seventies—the natural history and antiquarian 
collections of the Asiatic Society of Bengal were 
crammed into an ordinary-sized dwelling-house 10 
Park Street, while those of the Geological Survey; 
together with its offices, were housed in a business 
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tenement near the river, are capable of realising 
and appreciating the contrast between the present 
and the past in respect to the status of science 
and art in the City of Palaces. The change was 
great enough when the Chowringhi “jadu-gahr ” 
(home of magic), as the Indian Museum is invari- 
ably termed by Bengalis, was first opened during 
the later ‘seventies, but the present enlarged 
building, as photographed in the volume before 
me, with its additional upper storey and doubled 
frontage, renders the original structure almost a 
doll’s house in comparison, magnificent and 
spacious as it was thought to be at the time when 
the present writer assisted in arranging the 
galleries. 

In housing in this magnificent and lavish style 
the valuable collections illustrating the natural 
history, geology, archeology, and ethnology of 
British India, the Indian Government has done 
its duty in a manner worthy of all praise. 
Whether, however, the attempt to make the 
museum a great centre of educational instruction 
in biology will ever be realised, seems, to quote 
from the admirable account of the rise and history 
of the collections given by the Hon. Justice Sir A. 
Mookerjee in the introduction to the volume, 
more than doubtful. The introduction is followed 
by accounts of the various departments of the 
museum, all written in a style which renders the 
volume a model of what a work of this nature 
should be, and a credit to all those concerned in 
its production. m. L. 


LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 


The Colon as a Symbol for Ratio and Division. 

In 1902 Prof. W. W. Beman, of the University of 
Michigan, pointed out (‘‘ L’Intermédiaire des mathé- 
maticiens,’’ T.9, Paris, p. 229, question 2424), that 
the colon (:) occurs as a designation of geometric 
ratio at the end of the trigonometric and logarithmic 
tables published, together with William Oughtred’s 
‘Trigonometria ’’ of 1657. Beman inquires whether 
this symbol for geometric ratio has a still earlier date. 

Before answering this question we remark that it is 
highly improbable that the colon occurring in those 
tables was inserted by Oughtred himself; in the 
‘Trigonometria " proper the colon does not occur, and 
Oughtred’s regular notation for ratio and proportion, 
\.Bi:C.D, is followed throughout. 

In the English edition of Oughtred’s ‘ Trigono- 
metric,” printed in the same year, 1657, but subse- 
quent to the Latin edition, the passage of the Latin 
edition containing the: is recast, the new notation for 
ratio is abandoned and Oughtred’s regular notation 
introduced. 

In Oughtred’s posthumous ‘‘ Opuscula mathematica 
hactenus inedita ’? (Oxford, 1677), the colon (:) is 
used frequently, but it may have been introduced by 
the editor of the book. 

In answer to Beman’s inquiry, we remark that the 
colon (:) was used to designate geometric ratio some 
vears before 1657 by at least two authors, Vincent 
Wing, the astronomer, and a schoolmaster who hides 
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, purpose. 


| details.”’ 
| the characters met with in the Magnesian Limestone 
| of Fulwell Hill, Sunderland, where the forms are 


himself behind the initials **R. Bb.” Wing wrote 
several works. In 1649 he published in London his 
* Urania Practica,’ which, however, exhibits no 


| special symbolism for proportion. But his ‘* Har- 


monicon Coeleste”? (London, 1651) contains many 
times Oughtred’s notation A.B:i:C.D, and many 
imes also the new notation, A: B::C:D, the two 
notations being used interchangeably. Later there 
ippeared from his pen, in London, three books in one 
volume, the ‘ Logistica astronomica” (1656), ‘* Doc- 
trina spherica” (1655), and ‘‘Doctrina theorica"’ 
(1655), each of which uses the notation, A: Bi: C:D. 

The book by the second author is entitled ** An 
Idea of Arithmetick at first designed for the use of the 
ree Schoole at Thurlow in Suffolk ... by R. B., 
Schoolmaster there’? (London, 1655). One finds in 
this text 1.6:°4.24, and also A:a‘::C:c. 

It is worthy of notice also, that in a text entitled 
“Johnsons Arithmetick, in Two Bookes” (second 
edition, London, 1633), the colon (:) is used to 
designate a fraction. Thus, } is written 3:4. If a 
fraction be considered as an indicated division, then 
we have here the use of :for division, at a period 
fifty-one years before Leibniz first employed it for that 
However, division dissociated from the idea 
of a fraction is not designated by any symbol in 
fohnson’s text. In dividing 8976 by 15, he writes 
the quotient 598 ©: 15. 

FLORIAN CAJORI. 

London, December 23, 1914. 

Is ‘* Atikokania lawsoni’’ a Goncretion? 

HIAs a mistake not been made in Memoir No. 28 of 
the Geological Survey of Canada? Dr. C. D. Walcott 
therein describes certain silicified structures in the 
Steeprock Limestone of Lake Ontario which he names 
ltikokania lawsoni. He considers they represent ‘a 
group of organisms related to the sponges,’’ or else 
corals like the Archzocyathina. 

He appears to have relied on three of their features : 
(1) a central cavity; (2) the general form, including an 


Corailoid mass frou the 17-in. ** Flag” bed. Fulwell Hill Quarry 


| inner and outer wall, with (3) radiating tubes with 


Unfortunately they possess ‘“‘no_ structural 


septa. : I 
I suppose the author was unacquainted with 


entirely due to segregation or to osmotic influence. 
His illustrations have a remarkable resemblance to 
much seen there in what I designate coralloid—a 
specimen of which is shown in the accompanying 
ficure. 
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These have often solid centres like those in his 
Fig. 5, plate 1; the bands also resemble the irregular 
septa in his Atikokania. Without any traces of 
spicules it seems to me very doubtful indeed that these 
bodies have any organic origin, especially as it seems 
clear that changes in rocks after deposition lead some- 
times to the formation of tubes. If my conclusions 
are correct, this in the Fulwell coralloids is certainly 
a very common development in the almost universal 
rod formation there. ‘The change appears to be the 
result of the adherence of small circular groups of 
rods around a central canal; with so much of such 
material—there are at least two square miles of it 
some 130 ft. thick—the cause, whatever it may be, 
seems unconnected with either erosion, hydration, 
dolomitisation, metasomatosis, or organic remains. 

I have also seen tubes of this kind in a few other 
caleareous rocks, but the most common banded forma- 
tion (probably allied to the septz in Dr. Walcott’s 
specimens) is seen in weathered mortar found in the 
shady parts of old buildings, especially those situated 
near the coast. GEORGE ABBOTT. 

2 Rusthall Park, Tunbridge Wells, November 18. 


WHEN your letter of November 23, 1914, enclosing 
a note by Mr. George Abbott on the silicified struc- 
tures described in Memoir No. 28 of the Geological 
Survey of Canada as Alikokania lawsoni, reached me 
on December 8, I had on my table a copy of Nature 
of January 29, 1914, containing the note on ‘ Zonal 
Structure in Colloids,” by Mr. Abbott. Prior to meet- 
ing with this article, I did not know of the remark- 
able structure ef the Sunderland Magnesian Lime- 
stone, or I should have certainly directed attention 
to it. : 

During the past summer I made large collections 
of supposed algal remains from the pre-Cambrian 
rocks in the Rocky Mountains of Montana. Some of 
these appear to be of undoubted organic origin. 
Others appear to be a combination of algal deposits 
in connection with concretionary consolidation. 

The subject is now under investigation, and in this 
connection I shall take up the forms that I called 
Atikokania. With present information I should not 
be inclined to refer the latter to the sponges or to 
the Archzeocyathine. Cuartes D. Watcort. 

Smithsonian Institution, Washington, U.S.A., 

December o. 


A HISTORY OF BRITISH BIRDS. 

WE have already noticed the first four parts 

of this comprehensive publication, and the 
general scope of the work and the plan on which 
it is carried out need not be more than briefly 
referred to here. We now welcome the twelfth 
and concluding section of the work and the last 
of its attractive and fascinating pages. 

The book claims to be the only existing work 
which gives an adequate account of the habits 
of all our species of birds, except those so rare 
that they cannot be said to have, as British birds, 
any habits worth describing. These latter are 
treated shortly at the end of the last volume. 
It claims also that it brings together from every 
source, British and foreign, the whole available 
information on the subject, and presents it in a 

4 “The British Bird Book.” Edited by F. B. Kirkman. Sections v— 


XII. (Lo don and Edinburgh: T. C. and EK. C. Jack, n.d.) Price ros. 6d. 
net, per section. 
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form interesting alike to the specialist and 
general reader. In showing what is known and 
what has yet to be found out about the halis 
of our birds, and in laying stress on the scient 
problems which underlie the facts, the work star 
alone in giving to the serious student of bird- 
starting-points for further research. Though 
professing to do more than supply summa: 
of the geographical distribution of all the speci 


the work claims to give recent information under 


this head which is not to be found in any ot! 
book on British birds. 

It would be unjust to the contributors to thes 
volumes if the impression arose that they had 
been merely content to compile the observations 
of others. For while it is true that in more than 
one case contributors to this book have found 


Photo.| a, 
f'1G. 1.—Lapwing’s nest. From ‘‘ The British Bird Book. 


themselves in the very unsatisfactory position 
having to write about species of which they had 
little personal knowledge, there is much info 
tion in the book that is the result of direct pers: 
observation, and much, again, of this informa’ 
could have been supplied only by the contrib 
and by no one else. Among them we have 
to name the Rev. F. C. R. Jourdain, who, 
search of eggs, has travelled over so muc 
Europe and the adjacent countries, and 
William Farren, to show how much valu. 
original observation the editor has had to 
upon among his various contributors. As 
editor points out, too, though the bird-man \ 
has concentrated his attention on a few sp 
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—the specialist in field ornithology—cannot afford 
to ignore the experience of others in his own field, 
and must to some extent be a compiler if he is to 
be thorough, it is obvious that he has a great 
advantage over the non-specialist in that his 
knowledge enables him to value and select the 
evidence with a confidence that cannot be felt 
by one who is dealing with the relatively un- 
familiar. 

These conditions and circumstances, and what 
naturally follows from them, doubtless account 
for the somewhat uneven quality of the various 
accounts of the different families or groups of 
birds which go to make up this very readable 
work. It is pointed out that in a work to which 
there are several 
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But it is a great and a novel work; and, if any- 
thing, it improved as it went on. : 

The coloured illustrations have been drawn 
from life, not from stuffed specimens; in many 
cases long special journeys have been made to 
distant localities to study little-known birds for 
the purpose of this book. Photographs of nests, 
nesting sites, etc. (two of which are reproduced 
here), as well as a series of coloured plates of 
eggs of British birds, are given. 

If the scheme of the work is new, that of the 
larger illustrations is in keeping with it. The 
coloured plates are not merely figures of the 
birds, but they also tell part of their life-history. 
We may instance those of the sand grouse, crested 





contributors, it 
becomes neces- 
sary to bring in- 
to harmony the 
claim of the in- 
dividual writer to 
express himself 
in the way he 
thinks best, and 
the claim of the 
editor to  sub- 
ordinate indivi- 
dual treatment to 
the general plan. 
To strike the 
just balance be- 
tween the two is 
far from easy— 
perhaps impos- 
sible. The tend- 
ency in the 
present work has 
favoured the in- 
dividual. The 
gain has been a 
vigour and fresh- 
ness of treatment 
that are not al- 
ways conspicu- 
ous in works of 
this kind; the 
loss a_ certain 
weakening of me- 
thodical arrange- 
ment which is 





Photo.) 


more _ particularly 
in the earlier part of the work, owing 
partly, however, to circumstances that were 
neither contemplated nor desired, nor, at the 
time, capable of remedy. The loss, it is hoped, 
will be practically made good by the completeness 
of the index. Be this as it may, although some 
of the articles may be somewhat weak, and per- 
haps in parts fanciful, we have here, on the whole, 
a series of excellent life-histories of our birds; 
many of them written by experienced and accurate 
naturalists from their personal and recent experi- 
ence and observations. There are statements to 
be found with which we do not agree; and it 
would not be difficult to criticise parts of the book. 
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Fic. 2 —Nesting ground of lesser blackbacked-gull (Farne Islands). 





Ne Ei Gy 


> 


ae Saree 


[F. B. Kirkman. 
From ‘‘ The British Bird Book.” 


grebe, the arctic tern pursued (as is its wont) by 
a skua, and the red-legged partridge struck down 
by a peregrine. Where it is the habit of the bird 
to congregate, it is so represented, e.g. the 
gannet, of which twenty-seven individuals appear 
in the plate. Mr. Seaby’s delightful coloured 


| studies alone are enough to give everyone inter- 


ested in our birds an overpowering desire to put 
these volumes on their book-shelves. Many of 
them will recall to the naturalist scenes which he 
has witnessed, but, alas! has not had the power to 
preserve except in memory. For in their illustra- 
tion of bird-life no photograph will vie with the 


| coloured drawing of the skilled artist who really 


knows his birds. Apart from the all-importance 
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of correct and delicate colour, the camera un- 
doubtedly does not see things just as the human 
eye sees them. To name only one, Mr. Seaby’s 
pied flycatchers, as an example of the sort of 
picture of bird-life we really desire. The female 
is about to feed the young, the male looking on. 
Here we have a bit of life-history shown in just 
the spot in the deeply shaded June woods where 
the nesting birds will be found—perfect in its 
facts and details. The birds are alive, the ex- 
pression in their eyes quite wonderful. 

The coloured plates of eggs (some by Mr. 
Grénvold), carefully prepared, cannot fail to be 
useful for identification purposes. Since the eggs 
of the great bustard and the avocet (not to 
mention the wood sandpiper, only once known to 
nest in Britain) are figured, we are at a loss 
to know why that of the black-tailed godwit 
is omitted. All three birds have ceased to breed 
with us, but the godwit was the last to survive 
as a breeding bird, and, moreover, is the most 
likely of the three to resume that status. There 
is a useful plate illustrating the down and nest 
feathers found in the nests of the different species 
of wild duck, the eggs of which are often very 
much alike. It is only by means of these feathers 
that the identity of ducks’ eggs can be made 
sure of. 

The final section of the work comprises classi- 
fied notes on the rare British birds (including all 
species not described in the body of the book), 
extending to nearly a hundred pages. Chapters 
on structural characters; migratory movements, 
by Mr. T. A. Coward; the study of bird 
behaviour; and bird photography. Also a list of 
works consulted and a good and full index. 


SUPERSTITION AND DISEASE.* 
“Ts volume represents the Fitzpatrick lec- 

tures for 1912 delivered at the Royal 
College of Physicians. Dr. Crawford has treated 
his subject as much in its mental and moral 
aspects as in its physical, and the result is a wise 
and very interesting book. In a few chapters he 
gives us a vivid presentment of the long series 
of epidemics which devastated Europe and the 
Levant between the days of Moses in Egypt and 
those of Napoleon at Jaffa. Painting, sculpture, 
and architecture have all been pressed into the 
service, and the thirty-one plates in the book 
testify to the frequency with which the world’s 
great artists have found inspiration in the terrible 
scenes of a plague-stricken city. 

Many writers, too, from Thucydides to Pepys 
have been laid under contribution, and bear wit- 
ness to the magnitude of the catastrophes. W<« 
read of Rome in the thirteenth century shaken by 
twelve visitations of plague, each one extending 
over several years. We read of the Black Death 
when one-fourth of the entire population o! 
Europe perishes. Half England is wiped out 
in this pandemic, and towns and villages are 
stripped of inhabitants. 


1 “Plague and Pestilence in Literature and Art.” By Dr. Raymonc 
Crawford. Pp. viiit+222. (Oxford: Clarendon Press, 1914) Price 12s. 6d. 
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Sometimes the epidemic runs its course \ 
appalling rapidity. The destruction by plague 0) 
Sennacherib’s army in one night may be legend 
ary, but there is no reason to doubt that in Byz 
tium during a four months’ visitation the dail 
mortality often reached the total of ten thousand. 

Dr. Crawford directs attention to the identit 
through the ages of the “portents” of plague. 
For example, the angel with drawn sword is seen 
to hover over London in 1665, as over Rome 
590, and over Jerusalem centuries before Christ 

From century to century, too, similar theories 
of its causation are rife. It is the work of malig- 
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From “ Plague and Pestilence | 
2 


Dress of a Marseilles doctor, 1720. 
Literature and Art.’ 


nant demons; it is sent from heaven in punish- 
ment for sin; it is the result of evil magic exer- 
cised by man on man; it is engendered in the 
clouds ; it is caused by earthquakes which liberate 
the poisons from the earth; by dust which irri- 
tates the skin; by impure air, or unsuitable food. 
Of all the speculations, the most mischievous 
because productive of such hideous cruelty is th 
surmise that it is caused by water which has been 
poisoned by our enemies, the Jews—or by our 
enemies, the Christians. 

Dr. Crawford points out that the contagious 
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character of the disease was recognised by lay 
observers long before it was accepted by science. 
The mental myopia which is, he says, apt to 
afflict science when untempered by letters is in- 
deed apparent in this connection, and it is chas- 
tening to professional complacency to note the 
long list of lay writers from Thucydides onward 
who accept the truth of contagion from man to 
man, while the doctors agree in rejecting it. 

The methods of cure vary little throughout the 
long period with which Dr. Crawford deals. The 
plague may be stayed by offerings of prayer and 
sacrifice. In this belief Marcus Curtius hurls 
himself into the abyss, or Solomon Eagle prays 
in the streets, naked, and bearing on his head a 
brazier of burning coals.. Or scenic plays are 
performed with the double purpose of propitiating 
the angry gods, and of distracting men’s minds. 
It is true that Livy notes when this treatment is 
first applied :—‘“ The plays neither distract men’s 
minds from religious awe, nor their bodies from 
disease’; but, for all that, the practice continues 
far down into the Middle Ages, when mystery and 
miracle plays are used as instruments of inter- 
cession with the saints. 

Among the more material methods of treatment 
the kindling of huge fires is ordered by Hippo- 
crates by way of curing the “‘distempered ” atmo- 
sphere, which the Father of Medicine conceived 
to be the chief cause of disease in man. His 
example is scrupulously followed in the plague of 
London in 1666, and in that of 
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from western Europe before the end of the 
eighteenth century. 

Dr. Crawford is, as we have indicated, specially 
interested in the beliefs and the behaviour of man 
under the stress and strain of plague-epidemics. 
In the history of the disease he finds striking 
evidence of the inherent tendency of the human 
mind to revert to savage instincts in face of 
crushing calamity. 

But that, after all, is only one aspect of our 
more than Janus-faced mentality to which Dr. 
Crawford is, perhaps, a little less than kind. For, 
turned in another direction, it is our mentality 
which leads us away from the panics, despairs, 
and barbarities of ignorance, into the sanity and 
efficiency of exact knowledge. 


E. H. Martin. 


HISTORY AND ETHNOLOGY OF ASSAM.} 
Ba book is intended to supply a popular 

account of northern Assam and its border- 
land, the details of which are scattered through a 
wide and not easily accessible literature. The 
sword of the gallant author is mightier than his 
pen, and it is a subject of regret that the manu- 
script was not revised by someone with a keener 
sense of style. In dealing with the more obscure 
questions of archeology and ethnology he does 
not profess to write as a specialist, and if the 
book had been confined to an account of . the 
savage tribes of the borderland and their re- 





Marseilles in 1720. Some physicians 


throughout the centuries advocate 
temperance in all things—especially 


in food and drink; others, again, 
see safety in intemperance. Dr. 
Nathaniel Hodges, for instance, 
holds firm belief in double doses of 
sack whenever exposure to infection 
is inevitable. 

But for the most part medicine 
confesses herself helpless, and owits 
that the only prophylactic treatment 
likely to be successful is instant 
fight—tempered, perhaps, by pur- 
gatives or by “Armenian bole.” 
This is the prescription of Galen, [Ee 
and it is only too faithfully adopted [— 








by himself and by the majority of —— 
physicians in plague-times after his 
day. 

Many names, however, in the 
arenas of both medicine and religion shine out 
with radiance across this sombre background of 
ignorance and error. One of the most note- 
worthy is that of the intrepid Gregorius, who 
dissects three dead bodies in the vain hope of 
finding the cause of the scourge. 

Science does move, moreover, even though it 
be but slowly, slowly. Little by little a code of 
sanitary precautions grows up, and superstition 
wanes as the true nature of the disease is recog- 
nised, and the right precautions adopted. Plague, 
exorcised by knowledge, vanishes almost entirely 
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hic. 1.—The remarkable ‘‘ Stonehenge” at 
Assam, Upper Burmah, and North-Eastern Frontier. 


Togwema, Naga Hills. From “ History of Upper 


lations with the British Government, the local 
experience of the author would have found ampler 
scope. With these reservations the book is an 
interesting account of a country of which, be it 
said to our shame, the average Englishman knows 
little. 

The best part of the book is the account of 
the tribes. Much has recently been done to 
extend our knowledge of these races by the admir- 
able series of tribal monographs now in process 


1“ History of Upper Assam, Upper Burmah and North-Eastern 
Frontier.” By Col. L. W. Shakespear, Pp. xix-272. (Lordon: Mac- 
millan and Co., Ltd., :914.) Price, ros. net. 
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of publication by the Government of Assam. Of 
these and of the valuable “Gazetteer of Upper 
Burma and the Shan States,” by Sir J. G. Scott 
and Mr. J. P. Hardiman, Colonel Shakespear has 
made much use. But his own experiences have 
enabled him to add interesting material, and the 
large collection of photographs and drawing's adds 
to the value of the book. It has passed the censor 
attached to the Headquarters staff in India, and 
it is creditable to that department that they have 
not suppressed the outspoken criticisms on our 
methods in the past of dealing with these trouble- 
some neighbours. We have been too prone to 
delay action for the punishment of raids, to impose 
inadequate penalties on the guilty tribes, to use 


Fic, 2.—Angami Nagas. From “ History of Upper Assam, 
Upper Burmah, and North-kastern Frontier.” 


large and expensive expeditions to effect what 
might have been, and has been, done by smaller 
detachments. Hence, we have met with many 
regrettable incidents which by prescience and 
better management might have been avoided. 

The publication of the book is timely because it 
impresses the need of a firm policy on this 
frontier, particularly as China is beginning to 
show her power. If the new Republic succeeds in 
organising an army capable of meeting disciplined 
troops we may have trouble before us. To meet 
this emergency the extension of our railway system 
to the strategical points on the frontier is an 
obvious necessity. 
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COLLOIDAL CHEMISTRY IN 


TO INDUSTRIES.* 
Pi. 


SORACTICALLY the only inorganic colloida 
preparation made on a large scale at present 
is the colloidal graphite manufactured by Acheso: 
and used as a lubricant under the name of “ Aqua- 
dag.” Colloidal tungsten was at one time em- 
ployed in the manufacture of squirted filaments 
for incandescent lan nps, but these have been super- 
seded by drawn wire. The use of colloidal 
sulphur as spray for hops and vines has been 


RELATION 


patented and scems likely to be more efficacious 


than the coarser suspensions of flowers or milk 
of sulphur. 

Of far greater technical importance, howeve: 
than these colloidal preparations of inorganic sub- 
stances are the bodies which, to the layman, are 
exclusively suggested by the terms “Colloids” or 
the colloids of Graham. This class comprises 
such important constituents of organic ray 
materials as albumen, hide substance, starch, and 
cellulose ; also the various derivatives of the latter, 
india rubber, gutta percha, and, finally, many 
manufactured products, among which glue and 
gelatin may be mentioned as typical. These 
various substances naturally exhibit a somewhat 
bewildering variety of individual behaviours, and 
it is therefore impossible to do more than refer to 
some properties they possess in common. 

Most of them in contact with water—or, 
case of india rubber and nitrocellulose, in contact 
with certain organic solvents—exhibit the pheno- 
menon of swelling, i.e. they imbibe the liquid 
with increase in volume. The process may either 
come to an end without solution or dispersion, as 
with cellulose, or it may proceed as far as the 
latter either at ordinary or higher temperature, as 
with albumen and gelatin respectively. ‘This 
swelling is obviously an inevitable concomitant or 
antecedent of any treatment with liquids, and 
therefore of importance in processes differing as 
widely as tanning and malting. It is well known 
empirically that the amount of water taken up 
is affected by even small concentrations of acid, 
alkali, and neutral salts. The important fact 
brought out by colloidal research is that this 
action, particularly in the case of neutral salts, 
is in no sense chemical, since it is the same on 
substances differing as widely as gelatin and agar 
This knowledge has already been of great value 
in elucidating the rationale of many empirical pro- 
cesses, and its systematic application is like] 
be far-reaching. Particularly interesting is 
effect of iodides and thiocyanates, which promote 
the absorption of water to such an extent that, 
for instance, gelatin dissolves in cold solutions 0! 
such salts, and that cellulose (as has been shown 
by v. Weimarn) can be dissolved in hot solutions 
of calcium iodide or thiocyanate. 

A further general rule is that solutions o/ all 
these bodies, whatever their nature or that o! the 
solvent, exhibit two peculiarities: the physica! 


in the 


1 Continued from p. 422. 
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properties do not depend simply on the concen- 
tration, but on the whole previous treatment, 
especially as regards temperature, and they are 
not in any event stable, but vary with the age 
of the solution, although no chemical change 
whatever may be demonstrable. It is therefore 
of the utmost importance that a solution, such as 
the cellulose or nitrocellulose solutions used in 
making artificial silk, should possess identical 
properties at a given moment, and research has 
shown that the most sensitive and most easily 
measured “indicator” constant is the viscosity. 
Viscosity measurements accordingly form a recog- 
nised means of control in these and other indus- 
tries. The theoretical study of viscosity is also 
gradually throwing light on the mechanism of the 
changes which colloidal solutions undergo in 
ageing. 

\ very general property of finely divided matter, 
and therefore of colloids par excellence, is the 
power of taking dissolved substances out of solu- 
tion. This phenomenon, so far as it consists in 
a concentration of such dissolved substance on 
the surface of the colloid, is called adsorption, 
and is of the greatest importance in nature and 
in the arts. The use of Fuller’s earth and of 
gelatin or isinglass for decolouring and clarifying 
liquids is one of the familiar applications: other 
instances are so numerous that the difficulty is 
one of selection. Thus the processes of dyeing 
and of tanning begin with adsorption, which may 
be followed by chemical reaction or by diffusion 
of the substance, concentrated in the first instance 
on the surface, into the body of the fibre. Accord- 


ing to the personal bias of investigators each of | 


the factors involved has been credited with pre- 
ponderating importance, and it will require much 
patient work to settle their relative share in pro- 
cesses so complicated. Adsorption, as distinct 
from chemical combination, has also been ad- 
vanced as the explanation of certain peculiarities 
in the vulcanisation of rubber, and forms a subject 
of rather acute controversy. - The adsorptive 
action of various constituents of the soil on the 
salts necessary to plant life, a line of investigation 
first pursued by van Bemmelen, is gradually 
becoming clear, and light is thereby thrown on 
a subject of extraordinary intricacy. The so-called 
humus substances, in particular, have received 
attention recently, and there seems to be sound 
evidence in favour of the view that their effect 
is largely due to their adsorbent action rather 
than to their somewhat indefinite acid character. 
In photographic chemistry the proof that the 
photohaloids, t.e. the coloured products obtained 
by exposing certain forms of silver halogen salts 
to light, are adsorption compounds of silver and 
silver salt, has been established experimentally by 
preparing these products from silver salt and 
colloidal silver. Incidentally, it may be remarked 
that the connection between degree of dispersity, 
mentioned in the last article, and colour has pro- 
vided the explanation for the great range of shades 
of the silver image which can be obtained by 
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| of great technical importance. 


| and camphor or various related bodies. 
| important feature of certain gels is that of being 
| rendered insoluble and also incapable of absorbing 
| water by various agents: thus casein treated with 
| formaldehyde becomes a very stable plasmic mass, 


| Graham. 


tions would be quite transitory. 
| most striking instance is the extremely sensitive 





varying the exposure and the concentration of the 
developer. 

We have so far considered colloids chiefly in 
a state of suspension or solution, and have now 


| to refer briefly to the equally important “gel” 
condition, i.e. the more or less solid form they 
| assume when solutions of sufficient concentration 


are allowed to set by cooling, e.g. gelatin and 


agar, or when the solvent is removed by some 


means. The most familiar example is the gelatin 
jelly. These gels possess a number of properties 
Many of them 
retain their cohesion and elastic properties when 
the greatest part of the solvent is removed, so 
as to yield elastic filaments or films; cellulose 
and several of its derivatives are thus used in the 
manufacture of artificial silk and of photographic 


| films. The elastic properties can be varied con- 


siderably by the addition of other soluble sub- 
stances to the solvent: one of the most important 
instances is celluloid, consisting of nitrocellulose 
Another 


used industrially as “galalith,” while gelatin, to 


| which a small amount of a bichromate has been 
| added, becomes insoluble on exposure to light— 
| a property utilised in the “carbon” process of 
| photographic printing and other methods of photo- 
graphic reproduction. 


Since gels contain very large percentages of 
liquid the diffusion of dissolved substances in them 
is very little impeded, as was known already to 
Solutions of two reacting substances 
may, therefore, easily be brought into contact in 


| a gel, and reactions carried out in these conditions 


exhibit a number of very striking and important 


| peculiarities, of which space permits us to mention 
| only one. 
the reaction may be slowed and may be arrested 


By a suitable choice of concentrations 


at an intermediate stage, which in aqueous solu- 
Perhaps the 


silver bromide of the photographic dry plate, 
which cannot be produced at all in aqueous solu- 
tion. It is very probable that this effect of gels 


| may become of technical importance in many other 


directions, and it deserves careful consideration. 
Although the survey here given has necessarily 


| been very brief and incomplete, it is probably 


adequate to show in how many directions industry 
is likely to profit by research in colloidal chemis- 


| try. To sum up briefly, the latter has demon- 


strated the bearing on chemical processes and 
their results of a number of factors which are in 
no sense of the word “chemical,” such as the 
degree of dispersity; the electrical properties of 
finely divided matter and the possibility of modify- 
ing them by the reaction of the medium; the 
effect of the latter on such universally important 
phenomena as swelling of organic substances and 
on their elastic properties and, finally, the in- 
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of publication by the Government of Assam. Of 
these and of the valuable “Gazetteer of Upper 
Burma and the Shan States,” by Sir J. G. Scott 
and Mr. J. P. Hardiman, Colonel Shakespear has 
made much use. But his own experiences have 
enabled him to add interesting material, and the 
large collection of photographs and drawing's adds 
to the value of the book. It has passed the censor 
attached to the Headquarters staff in India, and 
it is creditable to that department that they have 
not suppressed the outspoken criticisms on our 
methods in the past of dealing with these trouble- 
some neighbours. We have been too prone to 
delay action for the punishment of raids, to impose 
inadequate penalties on the guilty tribes, to use 


Fic, 2.—Angami Nagas. From “ History of Upper Assam, 
Upper Burmah, and North-Kastern Frontier.” 
large and expensive expeditions to effect what 
might have been, and has been, done by smaller 
detachments. Hence, we have met with many 
regrettable incidents which by prescience and 
better management might have been avoided. 
The publication of the book is timely because it 
impresses the need of a firm policy on this 
frontier, particularly as China is beginning to 
show her power. If the new Republic succeeds in 
organising an army capable of meeting disciplined 
troops we may have trouble before us. To meet 
this emergency the extension of our railway system 
to the strategical points on the frontier is an 
obvious necessity. 
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COLLOIDAL CHEMISTRY IN RELATION 
TO INDUSTRIES.* 
Hl. 


PRaCriCALLy the only inorganic colloidal 

preparation made on a large scale at present 
is the colloidal graphite manufactured by Acheso: 
and used as a lubricant under the name of * Aqua- 
dag.” Colloidal tungsten was at one time em- 
ployed in the manufacture of squirted filaments 
for incandescent lamps, but these have been super- 
seded by drawn wire. The use of colloidal 
sulphur as spray for hops and vines has been 


patented and seems likely to be more efficacious 


than the coarser suspensions of flowers or milk 
of sulphur. 

Of far greater technical importance, however, 
than these colloidal preparations of inorganic sub- 
stances are the bodies which, to the layman, are 
exclusively suggested by the terms “Colloids” or 
the colloids of Graham. This class comprises 
such important constituents of organic ray 
materials as albumen, hide substance, starch, and 
cellulose ; also the various derivatives of the latter, 
india rubber, gutta percha, and, finally, man) 
manufactured products, among which glue and 
gelatin may be mentioned as typical. These 
various substances naturally exhibit a somewhat 
bewildering variety of individual behaviours, and 
it is therefore impossible to do more than refer to 
some properties they possess in common. 

Most of them in contact with water—or, in the 
case of india rubber and nitrocellulose, in contact 
with certain organic solvents—exhibit the pheno- 
menon of swelling, i.e. they imbibe the liquid 
with increase in volume. The process may either 
come to an end without solution or dispersion, as 
with cellulose, or it may proceed as far as the 
latter either at ordinary or higher temperature, as 
with albumen and gelatin respectively. — This 
swelling is obviously an inevitable concomitant or 
antecedent of any treatment with liquids, and 
therefore of importance in processes differing as 
widely as tanning and maiting. It is well known 
empirically that the amount of water taken up 
is 2.fected by even small concentrations of acid, 
alkali, and neutral salts. The important fact 
brought out by colloidal research is that this 
action, particularly in the case of neutral salts, 
is in no sense chemical, since it is the same on 
substances differing as widely as gelatin and agar. 
This knowledge has already been of great value 
in elucidating the rationale of many empirical pro- 
cesses, and its systematic application is likely to 
be far-reaching. Particularly interesting is the 
effect of iodides and thiocyanates, which promote 
the absorption of water to such an extent that, 
for instance, gelatin dissolves in cold solutions o! 
such salts, and that cellulose (as has been shown 
by v. Weimarn) can be dissolved in hot solutions 
of calcium iodide or thiocyanate. 

A further general rule is that solutions of all 
these bodies, whatever their nature or that of the 
solvent, exhibit two peculiarities: the physica! 


1 Continued from p. 422. 
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properties do not depend simply on the concen- 
tration, but on the whole previous treatment, 
especially as regards temperature, and they are 
not in any event stable, but vary with the age 
of the solution, although no chemical change 
whatever may be demonstrable. It is therefore 
of the utmost importance that a solution, such as 
the cellulose or nitrocellulose solutions used in 
making artificial silk, should possess identical 
properties at a given moment, and research has 
shown that the most sensitive and most easily 
measured “indicator” constant is the viscosity. 
Viscosity measurements accordingly form a recog- 
nised means of control in these and other indus- 
tries. The theoretical study of viscosity is also 
gradually throwing light on the mechanism of the 
changes which colloidal solutions undergo in 
ageing. 

A very general property of finely divided matter, 
and therefore of colloids par excellence, is the 
power of taking dissolved substances out of solu- 
tion. This phenomenon, so far as it consists in 
a concentration of such dissolved substance on 
the surface of the colloid, is called adsorption, 
and is of the greatest importance in nature and 
in the arts. The use of Fuller’s earth and of 
gelatin or isinglass for decolouring and clarifying 
liquids is one of the familiar applications: other 
instances are so numerous that the difficulty is 
one of selection. Thus the processes of dyeing 
and of tanning begin with adsorption, which may 
be followed by chemical reaction or by diffusion 
of the substance, concentrated in the first instance 
on the surface, into the body of the fibre. Accord- 
ing to the personal bias of investigators each of 
the factors involved has been credited with pre- 
ponderating importance, and it will require much 
patient work to settle their relative share in pro- 
cesses so complicated. Adsorption, as distinct 
from chemical combination, has also been ad- 
vanced as the explanation of certain peculiarities 
in the vulcanisation of rubber, and forms a subject 
of rather acute controversy. - The adsorptive 
action of various constituents of the soil on the 
salts necessary to plant life, a line of investigation 
first pursued by van Bemmelen, is gradually 
becoming clear, and light is thereby thrown on 
a subject of extraordinary intricacy. The so-called 
humus substances, in particular, have received 
attention recently, and there seems to be sound 
evidence in favour of the view that their effect 
is largely due to their adsorbent action rather 
than to their somewhat indefinite acid character. 
In photographic chemistry the proof that the 
photohaloids, i.e. the coloured products obtained 
by exposing certain forms of silver halogen salts 
to light, are adsorption compounds of silver and 
silver salt, has been established experimentally by 
preparing these products from silver salt and 
colloidal silver. Incidentally, it may be remarked 
that the connection between degree of dispersity, 
mentioned in the last article, and colour has pro- 
vided the explanation for the great range of shades 
of the silver image which can be obtained by 
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| of great technical importance. 


| and camphor or various related bodies. 





varying the exposure and the concentration of the 
developer. 
We have so far considered colloids chiefly in 


| a state of suspension or solution, and have now 
| to refer briefly to the equally important “gel” 
| condition, i.e. the more or less solid form they 
| assume when solutions of sufficient concentration 
| are allowed to set by cooling, e.g. gelatin and 
| agar, or when the solvent is removed by some 
| means. 


The most familiar example is the gelatin 
jelly. These gels possess a number of properties 
Many of them 
retain their cohesion and elastic properties when 
the greatest part of the solvent is removed, so 
as to yield elastic filaments or films; cellulose 
and several of its derivatives are thus used in the 


| manufacture of artificial silk and of photographic 
| films. The elastic properties can be varied con- 


siderably by the addition of other soluble sub- 
stances to the solvent: one of the most important 
instances is celluloid, consisting of nitrocellulose 
Another 
important feature of certain gels is that of being 


| rendered insoluble and also incapable of absorbing 
| water by various agents: thus casein treated with 
| formaldehyde becomes a very stable plasmic mass, 


” 


used industrially as “galalith,” while gelatin, to 
which a small amount of a bichromate has been 


| added, becomes insoluble on exposure to light— 
| a property utilised in the “carbon” process of 
| photographic printing and other methods of photo- 
| graphic reproduction. 


Since gels contain very large percentages of 
liquid the diffusion of dissolved substances in them 


| is very little impeded, as was known already to 
Graham. 


Solutions of two reacting substances 
may, therefore, easily be brought into contact in 
a gel, and reactions carried out in these conditions 


| exhibit a number of very striking and important 
| peculiarities, of which space permits us to mention 
| only one. 


By a suitable choice of concentrations 
the reaction may be slowed and may be arrested 
at an intermediate stage, which in aqueous solu- 
tions would be quite transitory. Perhaps the 
most striking instance is the extremely sensitive 
silver bromide of the photographic dry plate, 
which cannot be produced at all in aqueous solu- 
tion. It is very probable that this effect of gels 


| may become of technical importance in many other 


directions, and it deserves careful consideration. 

Although the survey here given has necessarily 
been very brief and incomplete, it is probably 
adequate to show in how many directions industry 


| is likely to profit by research in colloidal chemis- 
| try. To sum up briefly, the latter has demon- 
| strated the bearing on chemical processes and 


their results of a number of factors which are in 
no sense of the word “chemical,” such as the 
degree of dispersity; the electrical properties of 
finely divided matter and the possibility of modify- 
ing them by the reaction of the medium; the 
effect of the latter on such universally important 
phenomena as swelling of organic substances and 
on their elastic properties and, finally, the in- 
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numerable manifestations of adsorption. The 
recognition of all these factors will naturally be 
a somewhat arduous task, but will furnish at the 


very least a new method of attacking problems | 


which cannot be solved by chemistry—in its 
narrower sense—alone. E. HatscuEk. 





PROF. J]. W. HITTORF. 

age of ninety years, removes an eminent 
and honoured leader from the ranks of German 
physicists. Born and brought up in Bonn, 
Hittorf devoted himself to the study of mathe- 


matics and natural science at the Universities of | 


Bonn and Berlin, and became Doctor of Philo- 
sophy in 1846. Shortly afterwards he attached 
himself, as privatdocent, to the Academy (later 
the University) of Minster in Westphalia, the 
institution with which he was to be associated 
during his lifetime. 
licher” professor in 1852, Hittorf became full 
professor of physics and chemistry four years 
later, and this post he held till 1879. On the re- 
organisation of the institution in that year, the 
chair of physics and chemistry was divided, and 
Hittorf continued as director of the physical 
laboratories until serious illness compelled him, 
in 1889, to seek relief from active teaching work. 
With rest came recovery and renewed activity, 
to such good purpose that between his seventieth 
and eightieth years Hittorf published some half- 
dozen memoirs. He died on November 28 last, 
as professor emeritus of the University of 
Minster, full of years and honour. 

Hittorf’s investigations dealt with a number 
of problems on the borderland of physics and 
chemistry, and the results are embodied in about 
thirty communications to scientific journals. In 
appraising this output of original work, it must 
be borne in mind that the earlier researches were 
carried on under serious disadvantages in respect 
of laboratory equipment, and that he himself was 
personally responsible for all the experimental 
work described in these memoirs. 

Some of the first researches were concerned 
with the allotropy of selenium and phosphorus, 
and the discovery of the so-called “ metallic” 
variety of the latter element was made by Hittorf. 
This work, however, is quite overshadowed by 
the remarkable series of investigations (published 
1853-9) on the migration of the ions during 
electrolysis. Whilst Faraday had studied mainly 
the nature and the quantity of the substances pro- 
duced at the electrodes by electrolytic decom- 
position, Hittorf investigated the more subtle 
changes of concentration that take place in the 
electrolyte itself. From these concentration 
changes, the relative rates at which the ions of 
an electrolyte move during the passage of a 
current, and their relative share in the transport 
of the electricity, were deduced. 

This work met with practically no recognition 
from Hittorf’s contemporaries, and indeed was 
vigorously attacked by the leading German 
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| the spectra of ignited gases and vapours. 
Sas death of Johann Wilhelm Hittorf, at the | 
| in the Philosophical Transactions for 1865, deals 


Appointed “ausserordent- | 
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physicists of the time. Twenty years later th 


| significance of these investigations began to } 


appreciated, and fortunately Hittorf lived to s: 
his great work accepted as a fundamental part 
of the science of electrochemistry. 

A prominent place among Hittorf’s researches 


| must be assigned also to investigations, carried 


out at the suggestion of his master Pliicker, on 
The 
memoir embodying this work, which was published 


with the plurality of spectra, and shows, more 


| especially for the case of nitrogen, that the same 


substance can give two different spectra. Hittorf’s 
association with Pliicker may be further traced 
in a series of important papers on the passage of 


| electricity through gases; the foundation of what 


is known regarding kathode rays, discovered hy 
Pliicker in 1859, was laid in these investigations. 

The remarkable activity of Hittorf’s later years, 
already referred to, was shown chiefly in a stud) 
of the passivity of metals, more especially 
chromium; it was found that this phenomenon 
cannot be attributed to the presence of a film of 
oxide on the surface of the metal. It is a striking 
fact that in his last published memoirs Hittorf 
returns to the transport of electricity in electro- 
lytes, the field of research in which he laboured 
fifty years before, and with which his name will 
be inseparably associated. 

i. &. P. 


DR. N. C. DUNER. 

B Nae death of Nils Christoffer Dunér_ has 

deprived Sweden of one of her most distin- 
guished men of science, and astronomy of an 
active and devoted student. Born on May 21, 
1839, Dunér entered the University of Lund in 
1855, and took his doctor’s degree in 1862. He 
became a member of the staff of the Lund Obserya- 
tory in 1864, and occupied that position until his 
appointment, in 1888, as Professor in the Univer- 
sity and Director of the Observatory of Upsala. 
He died at Stockholm on November 10, after a 
brief illness following his return from a journey 
to observe the solar eclipse of last August. 

Dunér made notable contributions to many 
departments of astronomy, and his name will be 
especially remembered in connection with his work 
on double stars, variable stars, the spectra of red 
stars, and the investigation of the sun’s rotation 
by the spectroscopic method. His work on 
double stars during the years 1867 to 1875 at 
once placed him in the front rank of double-s' 
observers and computers. 

Several variable stars were discovered or in- 
vestigated by Dunér. Two of them—Y Cvygni 
and Z Herculis—have proved to be of exceptional 
interest. Dunér not only found that the light- 
changes of these stars could be completely ex- 
plained by supposing them to be eclipsing variables 
of the Algol type, with the difference that both 
components are bright, but was able to determine 
the elements and dimensions of the two systems. 
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In 1878 Duneér turned his attention to stellar 
spectra, and with only a 1o-inch refractor at his 
disposal, courageously entered upon a systematic 
survey Of the red stars. His classical memoir, 
“Sur les étoiles 4 spectres de la troisiéme classe,” 
1884, gives details of his eminently successful 
observations of the spectra of 352 stars. Further 
observations were made with the Upsala 36 cm. 
refractor in 1893. The interest of such observa- 
tions is now largely discounted by the entry of 
the giant telescopes and spectrographs of America 
into this field of research, but Dunér rightly con- 
sidered that comparative observations of a large 
number of stars by a single observer might have 
a special value. 

Another important investigation by Dunér was 
that on the sun’s rotation, carried out at Lund, 
and later at Upsala, with a powerful grating 
spectroscope which he designed for this purpose. 
His memoir, “Recherches sur la Rotation du 
Soleil’ (1891), is a model report on a scientific 
investigation, and a lasting tribute to the skill 
of its author. The observations were extended 
to solar latitude 70°, and showed that the polar 
retardation indicated by spots was continued far 
beyond the sun-spot zones. 

Dunér was an inspiring teacher, and his amia- 
bility and self-sacrificing devotion to their interests 
gained for him the affection and gratitude of his 
pupils and fellow-workers. His scientific achieve- 
ments brought him many distinctions, among 
which may be mentioned the award of the Rumford 
medal by the Royal Society in 1892, and election 
as an Associate of the Roval Astronomical Society 
in 1889. 


NOTES. 

InourrRIES which reach us from time to time sug- 
gest that many people would find it a convenience to 
be able to examine books received from publishers 
abroad and reviewed in Nature. These volumes are 
usually not readily accessible, and often the only 
copies existing in this country are the few sent to 
scientific journals for review. We have therefore 
made arrangements to retain at Nature office, St. 
Martin’s Street, W.C., for 
after the issues in which the reviews have appeared, 
all volumes published in countries outside the United 
Kingdom. Every volume from abroad reviewed in our 
columns will thus be on view freely to anyone who 
cares to call to see it. This arrangement will begin 
with our first issue in the New Year, and we believe 
that many men of science will welcome the opportunity 
which it will afford them of inspecting American and 
foreign books of which reviews have been printed in 
NATURE. 


a period of six months 


Arter a long period of service in that capacity, Mr. 
W. L. Distant is resigning the editorship of the 
Zoolo g ist, 


Tue Rome correspondent of the Times reports that 
among the Italian Senators who are to be nominated 
on New Year’s Day is Signor Marconi. 
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THE death is announced at Los Angeles, in his 
seventy-sixth year, of Dr. John Muir, member of the 
Washington Academy of Sciences, and distinguished 
as an explorer and naturalist, as well as by his work 
for many years in the cause of forest preservation. 
Ir is announced in Science that in the will of the 
late Miss Dessie the Museum of 
Natural History is designated as the ultimate bene- 
ficiary of a fund of 18,cool. By the will of the late 
Mr. W. Endicott, of Boston, a bequest of 5o00ol. for 


Greer, American 


| cancer research is made to Harvard University. 


Tue death is announced, at sixty-four years of age, 
of Sir Robert Simon, professor of therapeutics in the 
University of Birmingham since tg1o, and author of 
‘*Disease of Brass Workers’’ and other 
works; also of Mr. D. Balfour, member of the Insti- 
tution of Civil Engineers, and a fellow of the Geo- 
logical and the Royal Meteorological Societies. 


a book on 


WE regret to announce the death, in his seventy- 
second year, of Dr. Leon Lereboullet, president of the 
French Medical Association, and associate member of 
the Academy of Medicine. An obituary notice in the 
British Medical Journal points out that he collaborated 
with Dechambre on the Gazette Hebdomadaire de 
Chirurgie, and was editor of the ‘Dictionnaire En- 
cyclopédique des Sciences Médicales.”” He was also 
the author of several works on medicine, and of a 
series of articles on the health service which attracted 
the attention of Jules Ferry and other leading states- 
men. 


Tue Governor of Bombay unveiled on November 30 
a simple marble memorial tablet in Bombay Cathedrai 
to Lieutenant Bowers, Royal Indian Marine, who lost 
his life with Captain Scott and his comrades in the 
Antarctic. We learn from the Times that the memo- 
rial at Finse, in Norway, in honour of Captain Scott 
and his companions was unveiled on December 28 
by Dr. Skattum, vice-president of the Norwegian 
Geographical Society. The memorial has taken the 
form of a monument about 20 ft. high bearing the 
names of the explorers—Captain R. F. Scott, Dr. 
Wilson, Captain L. E. G. Oates, Lieutenant H. R. 
Bowers, and Petty Officer Evans—and an inscription 
reading :—‘‘ Erected by Norwegians in honour of 
Antarctic research and heroic courage.” 


A MEETING of the Imperial Advisory Council of the 
Institute of Industry and Commerce was held on 
December 22 at the offices of the institute on Aldwych 
Site, Strand, for the purpose of considering, among 
other matters, the best means of bringing about the 
standardisation of company law throughout Great 
Britain, the Dominions and Colonies order to 
facilitate commerce within the Empire. The council 
decided that a memorandum should be drawn up by 
the institute after consulting with the leading 
specialised trade organisations, and that this memor- 
andum be submitted to the Agents General of the 
Dominions and Colonies for submission to their re- 
spective Governments. The policy of the institute is 
to develop a set of satisfactory working conditions 


in 
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within the Empire in which industry can operate, and 
if this is accomplished satisfactorily a considerable 
increase of trade should follow. 


A CentraL News telegram from Amsterdam, pub- 
lished in the Times of December 21, announced that 
Prof. Otto Sackur was blown to pieces by an explo- 
sion which occurred in the laboratory of the Kaiser- 
Wilhelm Institute at Dahlem, near Berlin, where ex- 
periments in high explosives were being conducted. 
The Kaiser-Wilhelm Institute was founded in 1911 by 
the Kaiser-Wilhelm Association for the Advancement 
of Science, and the first volume of results of researches 
issued by it was described in Nature of May 28 
(vol. xciii., p. 322). Prof. Sackur was one of the 
ablest of the younger physical chemists in Germany. 
A pupil of Richard Abegg, he became a Privat-dozent 
in the University of Breslau, and on Abegg’s appoint- 
ment to the Technische Hochschule there, succeeded 
him as extraordinary professor in the University. He 
later received an appointment in the Kaiser-Wilhelm 
Institute. Sackur was more distinguished as a 
theorist than as a practical worker. His papers cover 
a wide range, and are characterised by considerable 
independence of thought. In 1912 he published a 
‘*Lehrbuch der Thermochemie und Thermodynamik,” 
which is an admirable modern introduction to the 
subject, and is, we understand, being translated into 
English. 


Tue Duke of Bedford presided at the general 
monthly meeting of the Zoological Society on Decem- 
ber 23, 1914; twenty-two new fellows were elected, 
the honorary membership of the society was conferred 
on Field-Marshal Earl Kitchener of Khartum, and 
eight new names were added to the list of correspond- 
ing members. During November fifty additions were 
made to the menagerie, of which forty-two were pre- 
sented; among the latter particular interest attaches 
to a pair of South African elands presented by Mr. 
A. H. Wingfield, of Ampthill House. During the 
same month the number of visitors to the gardens 
was 26,403, or 15,166 fewer than in November, 1913. 
From January 1 to November 30 the total number of 
visitors was 1,037,929, representing a decrease 
of 90,225, as compared with the corresponding 
period in 1913. 

In a letter to the Times of December 26, and in an 
article in the Strand Magazine for January, 1915, Sir 
E. Ray Lankester disputes the idea that Germans are 
entitled to special pre-eminence in the domain of 
physical sciences. On the contrary, with the excep- 
tion of the work in spectrum analysis in the middle 
portion of last century, their claims to original dis- 
coveries of importance, more especially during the 
reign of the present Kaiser, are comparatively insig- 
nificant. Their real line of success lies in their capa- 
city for adopting and developing the discoveries made 
in other countries for their own interest and benefit, 
more especially when large profits are to be made, as 
in the case of the artificial synthesis of indigo and 
other organic products, by such means. In their 
voluminous treatises on the history of science pub- 
lished during the last forty years they have in many 
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instances deliberately ignored the claims of inves. 
tigators in other countries to discoveries and ideas 
upon which their own work is based. 


THE Committees on Food and Hygiene of the Parijs 
Academy of Sciences have presented reports dealing 
with the conservation of cattle during the war and 
with the alcohol question. In view of the meat supp 
required for the troops and the necessity of reserving 
the best animals for reproduction, it is recommended 
that all young animals and calves should be preserved 
and that importations of meat from Australia, Ney 
Zealand, the Argentine Republic, and the French 
colonies should be encouraged. It is also suggested 
that animals should be kiiled in the place where the, 
were raised, as the transport of live cattle is attended 
with many disadvantages. The installation of large 
cold storage depéts is recommended. Recommenda- 
tions were also made with regard to the consumption 
of alcohol. It is proposed that the number of places 
open for the sale of alcoholic drinks should be limited, 
that absinthe and similar liqueurs should be abso- 
lutely prohibited, and that the privilege of the 
bouilleurs de cru should be suppressed. These con- 
clusions were unanimously adopted by the academy, 
and forwarded to the Government. 


A NOTICE recently appeared in Science that the late 
Dr. Albert Giinther’s collection of pamphlets relating 
to fishes, amphibia, and reptiles has been secured by 
the Carnegie Museum at Pittsburgh. As a matter ot 
fact, some years have elapsed since Dr. Giinther, 
finding that through failing eyesight he could no 
longer make full use of this portion of his scientific 
library, and being naturally loathe to break up an 
unrivalled collection of separate papers and mono- 
graphs gathered from the scientific periodicals of the 
eighteenth and nineteenth centuries, and knowing o! 
no purchaser in this country, determined to sell th 
collection as a whole to Prof. C. H. Eigenmann, of 
Indiana University, who also held the post of curator 
of ichthyology in the Carnegie Museum. The collec- 
tion shipped to America in August, 1910, comprised 
nearly 7000 octavo and 600 quarto and folio pamphlilets, 
by some 1200 authors. The possession of so complete 
a literature in so compact a form enabled Dr. Giinther 
to identify and describe collections of fish at hom 
without always having to visit public libraries. Hy 
often said that so complete a series of the smalle: 
monographs on the ichthyology and herpetology o! 
the time would probably never be accumulated again 
May their value be as great in the New world as it 
has been in the Old! 


As announced with regret last week, Mr. A. R. 
Hunt, who was well known in the British geological 
world, died at his residence, Southwood, Torquay, on 
December 19, aged seventy-one years. Son of a chiei 
of an old firm of wine shippers, he was born and lived 
his earliest years in Portugal. After taking his M.A. 
degree at Trinity College, Cambridge, he read for 
the Bar, and was enrolled a barrister of the Inner 
Temple, not, however, to follow the profession. His 
family settling in Torquay, brought him into associa- 
tion with Pengelly, and the stirring revelations ©! 
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Kent’s Cavern, and under these influences he found 
his interests and attention directed towards natural 
science. In 1872 he was elected a member of the 
Torquay Natural History Society, and for the rest 
of his life he gave that institution his enthusiastic 
support, serving for long on the committee and as 
president for the years 1879-81. He was closely asso- 
ciated with the Kent’s Cavern explorations, and his 
familiarity with details and parts rendered him the 
best fitted man then living to conduct the Geologist’s 


Association through the cavern on its visit to Tor- 


quay in 1901. Mr. Hunt’s fondness for sailing led to 
his striking out a line of investigation that put his 
vacht to scientific use by exploring the inshore sea 
bottom with dredges and studying the action of shore 
waves and currents. This he followed up by con- 
structing experimental tanks, and his researches were 
recognised by practical engineers dealing with the 
problems. His literary contributions to science are 
mainly included in the Transactions of the Devon- 
shire Association, which contain thirty papers by him. 
More communications in number are contained in the 
Geological Magazine, and he also contributed to the 
Linnean Society’s Journal. 


M. Romain ROLLAND’s eloquent appeal now appears 
in pamphlet form—‘tAbove the Battlefield’? (Cam- 
bridge: Bowes and Bowes; price 6d. net). Its main 
thesis should be interesting to scientific readers, since 
it is an indictment of European leaders of thought for 
their attitude to war in general and the present war 
in particular. War, he assumes, is a catastrophic 
calamity to civilisation and the race; ‘‘it is always the 
octopus sucking the best blood of Europe”’; ‘‘is there 
no end to this bloody and puerile sport, in which the 
partners change about from century to century—no 
end, until the whole of humanity is exhausted 
thereby?’’ Many who might protest are apt to listen 
to “the old refrain of the herd that makes a god of 
its feebleness .. . ‘the fatality of war is stronger 
than our wills.’” But “there is no fatality! The 
only fatality is what we desire; and, more often, too, 
what we do not desire enough.” Leaders of thought, 
guardians of the pillars of knowledge which support 
the fabric of culture, ‘‘did not desire war. . . . What 
then did they do to prevent it? What are they doing 
to put an end to it?’’ Some are passive, but the 
majority are active, ‘stirring up the bonfire, each one 
bringing his faggot.’’ In this ‘t epidemic of homicidal 
fury... all the forces of the spirit, of reason, of 
faith, of poetry, and of science, all have placed them- 
selves at the disposal of the armies in every State. 
There is not one amongst the leaders of thought in 
each country who does not proclaim with conviction 
that the cause of his people is the cause of God, the 
cause of liberty, and of human progress. And I, too, 
proclaim it.” 


’ 


Tue great photographic collections of the National 
Geographic Society of Washington have again been 
utilised for a valuable topical issue of the National 
Geographic Magazine for November, which is occu- 
pied by a paper under the title of ‘Young Russia— 
The Land of Unlimited Possibilities,” by Mr. G. H. 
Grosvenor. The sketch of Russian history, ethnology, 
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geography, and industrial resources is slight, but 
pleasantly written. The feature of the number is 
one hundred admirable photographs, of which seven- 
teen are in colour, which represent various phases of 
city and village types, religion, art, and scenery, with 
groups of the many races included in the empire. 


Or the two chief articles in the December issue of 
the American Naturalist, one, by Prof. J. H. Morgan, 
relates to the failure to produce mutations in Droso- 
phila by means of ether, while the other, by Prof. 
J. S. Dexter, is devoted to the analysis of a case of 
continuous variation in the same genus. 


A THIRD contribution to the account of the Long 
Island fauna and flora, now in course of publication 
in the Science Bulletin of the Brooklyn Institute, 
forms the contents of vol. ii., No. 3, of that serial. 
In this part Dr. F. Overton treats of the frogs and 
toads, which include ten species, referable to five 
genera and four families. 


THe December number of the Irish Naturalist is a 
very thin one; containing, in addition to notes, re- 
views, etc., only an article by Mr. E. M. Barrington 
on the migration of wrens, in which it is shown that 
numbers of these apparently poor flyers regularly 
cross the Channel twice a year. The fact being 
established that the species is a constant migrant leads 
the author to ask how it comes about that local races 
have been established in St. Kilda and the Faroes. 


Wild Life continues to appear regularly, albeit with 
a certain reduction in the number of pages, despite 
the fact that both the editor, Mr. Douglas English, 
and his collaborator, Mr. W. R. Knight, are serving 
their King and country, the former as a subaltern 
in the 1st Surrey Rifles, and the latter as a private 
in the 1st Batt. H.A.C. In the December issue Mr. 
Russell Roberts concludes his realistic account of the 
black rhinoceros; among bird-photographs the most 
striking is one of a flock of black-headed gulls on 
the wing, by Mr. H. B. Macpherson. 


For some time past, as we learn from the report 
of the council for 1913-14, the Natural History Society 
of Northumberland, Durham, and Newcastle-on-Tyne 
has been endeavouring to raise a sum of 25,o000l., to 
form an endowment for the upkeep of the Hancock 
Museum, which is at present a heavy drain on the 
general fund. Between 3000l. and 4oool. (including 
1oool. from Lord Joicey, the president) had been 
raised, when the outbreak of the war put a stop to 
the project, at any rate for the present. The most 
important addition to the museum during the period 
under review is a magnificent collection of tropical and 
subtropical butterflies, made by Dr. Eltringham, with 
special reference to mimicry. A part of this series 
has been placed on exhibition, and the rest retained 
in the original cabinets. 


To the first half of the Bergens Museum Aarbok 
for 1914-15 Dr. A. Brinkmann communicates the 
description of a new genus and species of nemertine 
annelids, based on a male and female dredged in 
May, 1914, in the North Sea, at a depth of between 
1000 and 1200 metres. The new genus belongs to the 
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family Drepanophoride, but is peculiar in the circum- | descriptive lists and schedules suitable for official. 


stance that the rhynchoccelom and the cesophagus 
open by a common aperture, this feature being re- 
corded in the name Uniporus. The typical U. hyalinus 
is characterised by the total absence of pigment; but 
in two other members of the genus, one of which 
was described in 1901 as Drepanophorus borealis, the 
upper surface is well pigmented. The paper con- 
cludes with remarks on the affinities and systematic 
position of the Drepanophoridz. In another article 
Mr. B. Tyvold discusses the structure and relations 
of the parasitic ‘‘zoophytes ’’ of the genus Sphyrion, 
which are found on the fins of lumpsuckers and 
gurnards, and, although described by Cuvier, have 
hitherto remained a puzzle to naturalists. It is now 
decided that their true position is in the family Chon- 
dracanthide. Whaling at Durban and Saldanha Bay 
and the various species of whales taken there, form 
the subject of a third article, by Mr. O. Olsen, whe 
recently described a new species of finwhale from these 
waters, 


Ir is not surprising that the presidential address of 
Mr. A. D. Hall to the Agricultural Section of the 
British Association in Australia has excited consider- 
able interest in the Colonies. The Agricultural News 
(Barbadoes) of November 21 discusses the problems 
of bringing into cultivation land hitherto allowed to 
run to waste, in its bearings on West Indian agricul- 


ture and conditions. Two phases of winning new 


land are in progress simultaneously in the West Indian 
islands—the clearing ot fertile soils as yet untilled and 
the reclaiming of land hitherto regarded as unprofit- 


able to farm. Efforts are also being made to re- 
generate areas once under cultivation, which have 
been robbed of their fertility by defective methods of 
farming. Since loss of water from the soil surface 
is cone of the most impcrtant factors in determining 
fertility under tropical conditions, any methods of 
reducing this loss have especial significance. Mr. 
Hall suggests that evaporation can be checked by the 
provision of screens or hedges that will break the 
sweep of the wind across the land. Screens of this 
kind have long been used in the islands to protect 
such crops as cacao and limes from the persistent 
sweep of the trade winds, but their use for the con- 
servation of moisture in the soil has received little 
consideration, and experiments in this direction might 
profitably be made, 


A *‘Nore on the preparation of Indian forest floras 
and descriptive lists,’’ issued as Forest Bulletin, No. 
23 (Calcutta, 1914), by Mr. R. S. Hole, will be found 
interesting and useful to botanists generally as well 
as to those concerned with forestry. The author 
emphasises the importance of taking a comprehensive 
view of the entire forest vegetation instead of con- 
fining attention to the large timber trees, and points 
out that numerous minor products, some of them of 
considerable value, are obtained in India from trees 
and shrubs as yet unidentified, besides the revenue 
obtainable from insignificant herbs and grasses which 
form the forest undergrowth or occur in open places 
in the forest areas. His paper is intended as a first 
step towards the preparation of simplified floras and 
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who cannot be expected to have the leisure or tly 
botanical knowledge necessary for the success! 
identification of species by the floras now in existen 
He draws a sharp distinction between the scope an! 
function of a flora and a descriptive list respectively, 
and gives a summary of the information which it 
proposed to include in the latter, together with 
admirably planned schedule which includes t 
ecological as well as systematic characters. 


In a valuable paper on the development of tly 


| Trinidad oilfields, contributed to the last meeting of 


the Institution of Petroleum Technologists, Prof. |. 
Cadman traced briefly but clearly the history of this 
little-known oilfield, which properly commences, as 
the paper shows, with the prospecting operations of 
Mr. Randolph Rust at Guayaguayare in 1902. Th 


| mere fact that within thirteen years this oilfield ha, 


produced more than seventy-two million gallons of 
oil, and that the annual output is already more than 
twenty-two million gallons, in quite sufficient evidenc: 
that this field has attained a position of decided ini- 
portance amongst the sources of supply of petroleum 
of the British Empire. As Prof. Cadman points out, 
it is not yet possible to predict what the life of th 
wells is likely to be, but so far there seems to be 1 
good reason to fear any abnormally rapid rate of 
exhaustion of the oilfield. There are numerous 
teresting problems, both technical and geological, pre- 
sented by this field, which is remarkable for the high 
pressures existing in the oil-sands and for the con- 
siderable proportion of sand carried up by the crud 
oil. The author has shown how these difficulties hay 
hindered the more rapid development of the oilfield, 


in- 


| and gives an interesting account of the methods used 


to overcome them. 

Tue Philippine Journal of Science for June last 
(vol. ix., sec. A., No. 3) contains an interesting account 
of an occurrence of iron ore in the province of Bulacan, 
Island of Luzon, as also of a somewhat special in- 
dustry of iron smelting that has been developed there- 
from. The ores consist of magnetite and hematite, 
and these are smelted by the natives in small blasi 
furnaces, the iron produced being cast direct int 
moulds for the production of ploughshares and plough- 
points. The furnaces are built of soft clay bricks set 
in clay, and cased with bamboos, and are about 
7 ft. 6 in. in height, and 5 ft. in external diameter; 
the inner cavity is 5 ft. gin. deep, and is conical, taper- 
ing from 4o in. at the top to 20 in. at the bottom. lt 
is fitted with a single clay tuyere, and is blown with 
the usual Chinese double-acting hand-blower, mac 
from a hollow tree trunk, and fitted with a wooden 
piston packed with feathers; the blower is 11 ft. 6 i: 
long and 14 in. in diameter. The furnace is charged 
with ore and charcoal at intervals, an average charg: 
consisting of 55 Ib. of ore and 95 Ib. of charcoal; 
no flux is used. Such a furnace produces about 5 cw! 
of castings daily, the iron being a hard white i 
low in silicon, but containing a fair percentage oi 
carbon. The extraction of iron is only 68 per cent 
of that present in the ore, most of the loss being due 
to prill of iron entangled in the viscous slag. Th 
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process is particularly interesting, as detailed records 
of the production of cast-iron in furnaces of such a 
yrimitive type are not numerous. The industry is very 
evidently Chinese in its origin, and it seems obvious 
that it owes little or nothing to European influences. 


D)uRING the forced rest from his usual busy, scien- 
tific work Dr. H. R. Mill recently spent three and a 
nalf months in New Zealand, and visited the meteoro- 
jogical stations between Stewart Island, in the south, 
and the Bay of Islands, in the north, in which he 
was assisted in every way by Mr. D. C. Bates 
(Dominion Meteorologist) and others. He has embo- 
died his impressions and notes obtained of the climate 
in an interesting article. untrammelled by tables or 
diagrams, in Symons’s Meteorological Magazine for 
December. Among many other matters, he points 
out that although Great Britain lies nearer the pole 
than any part of New Zealand, the climates are much 
alike, summer in the South Island being apparently 
no warmer than in England; the lower latitude, how- 
ever, ensures a greater intensity of sunlight, and 
vegetation proves that the mean temperature of winter 
is much higher than Great Britain. The prevailing 
wind being westerly, the mountains receive a rainfall 
exceeding 100 in. in many places, while on the east 
much of the area has an average of less than 20 in. 
The climate of the North Island is decidedly warm in 
summer, and there is a marked contrast between the 
two seasons. Great faith is attached to the weather 
forecasts; weather conditions being simpler the prog- 
nostics are less liable to misinterpretation than in 
Western Europe. Changes and movements of clouds 
appear to be more expressive of weather changes than 
in this country, and much use is made of them in 
filling up the gaps in telegraphic reports. 


In the Comptes rendus of the Paris Academy of 
Sciences for November 30 M. Colardeau describes an 
X-ray method of localising foreign bodies imbedded 
in the tissues. The matter is of special importance 
at the present time on account of the war, and during 
the past few months many suggestions have been 
The Réntgen Society, under the presidency of 
Sir Alfred Pearce Gould, has already devoted its 
December meeting to the question, and a further 
discussion is arranged for January. M. Colardeau’s 
method differs but slightly from the plan introduced 
some years ago, and now almost universally adopted 
with the addition of minor improvements, by Sir 
James Mackenzie Davidson. 


Tue Journal of the Washington Academy of 
Sciences for December 1 contains an abstract of a 
paper by Mr. L. W. Austin, of the Naval Radio-tele- 
graphic Laboratory, on quantitative experiments in 
radio-telegraphic transmission. The signals were sent 
from the station at Arlington, Virginia, which uses 
the Fessenden rotary gap giving an antenna current 
of 100 amperes and a wave-length of 3800 metres. 
The aerial is triangular with a mean height of 4oo ft. 
Short-range experiments showed that owing to in- 
Sufficient conductivity of the soil the effective height 
of the antenna was only 200 ft. The strength of the 
signals was determined by the shunted telephone 
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method on board the U.S.S. Birmingham on a voyage 
to Gibraltar and back. The effective height of the 
receiving antenna was 114 ft., and the effective resist- 
ance 50 ohms. For distances between 300 and 2000 
miles the strength, I,, of the received signals could 
1207/5 hy 1. AR 
and #,. are the effec- 


be expressed by the equation 1, 


exp. (—00015¢@/ /A), where / 
tive heights of sending and receiving antenna, 1, the 
sending antenna current, A the wave-length, d the 


| distance of the stations apart, and R the resistance of 


the receiving system. This is a slight modification 
of the theoretical expression given by Sommerfeld. 
The complete paper will be published in the Bulletin 


of the Bureau of Standards. 


Messrs. BURROUGHS WELLCOME AND Co., Snow 
Hill Buildings, have sent us a copy of the Wellcome 
Photographic Exposure Record and Diary for 1915, 
which is a neat little pocket-book with a strong canvas 
cover. Having been several years, and 
each year revised and brought up to date, it is now 
the most compact essence of photographic information 
—a veritable ‘tabloid.”” If you want to know how 
to tone bromides green, how much flashlight powder 
to use, about night photography, about speeds of 
papers and plates, and about a host of other require- 
ments of the photographer, whether amateur or pro- 
fessional, you have only to look into this pocket-book 
where the information is dealt with clearly, tersely, 
and accurately. Practical experience of practical men 
is embodied in these pages, and the experience culled 
by experiments and long practice is analysed and 
set forth in simple formulz and precise directions, not 
only helping the beginner, but saving him time, 
trouble, and material. The Wellcome Exposure Cal- 
culator, fitted ingeniously in the inside of the back 
cover, has only to be used once to be used always. 
By one turn of the scale the correct exposure for any 
plate or film is immediately given for any time of day 
or year. Blank forms are given for the entry of all 
details about each photograph taken, and these are 
followed by a diary for entry of ordinary daily memo- 
randa. The book is issued in wallet form, complete 
with pencil, and three editions are published, suitable 
for the northern hemisphere, the southern hemisphere, 
It is a cheap shillingsworth, 
and every photographer should invest in one. 


issued for 


FrivE short papers on audible and other cab signals 
vere at the 
Institution of Mechanical Engineers on December 18. 
These papers express the opinions of engineers con- 
nected with, and describe experiments which have 
been in progress on, the Midland, Caledonian, .North- 
Eastern, Great Western, and Metropolitan Railways. 
It is generally admitted that the present system of 
semaphores and lamps is not entirely trustworthy, and 
it is hoped that some standard system of cab signal- 
ling which will be effective may be evolved soon. As 
was pointed out by Mr. Blackall, of the Great Western 
Railway, it is very important that some standard 


on British railways read and discussed 


| should be conformed to, so that the engines belonging 


to one railway passing over to the system of another may 
be able to pick up the signals which would ordinarily 
be given to the engines belonging to the latter system. 
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A new Diesel marine engine, built by Messrs. Dox- 
ford and Sons, of Sunderland, is described in the 
Engineer for December 25. In this engine the com- 
plicated cylinder cover casting with its valve arrange- 
ments is got rid of by having two pistons in the 
cylinder working in opposite directions. The upper 
piston is attached by a piston rod to a compensating 
arm, which is connected by two rods, one on each side 
of the cylinder, to two cranks placed at 180° to a 
central crank; the lower piston is connected in the 
usual manner to the central crank. The various 
operations in the cycle take place between the two 
pistons. The exhaust escapes through ports in the top 
end of the cylinder; these are uncovered by the upper 
piston when near the top of its travel. Scavenging 
air is admitted through corresponding ports at the 
bottom end of the cylinder; these are uncovered by 
the lower piston, and ensure a capital flow of scaveng- 
ing air throughout the whole cylinder. The admission 
valves are placed at the middle zone of the cylinder. 
Cooling water is supplied to the lower piston through 
a rocker arm, and to the upper piston through a tele- 
scopic tube; the latter arrangement is open to some 
criticism on account of the difficulty of preventing 
leakage. 


THE issue of ‘“ Hazell’s Annual for 1915” is now 
ready. This is the thirtieth year in which this useful 
‘*record of the movements of the time’’ has been 
published. Some idea of the number of topics dealt 
with may be formed from the fact that the index to 
the volume contains close upon 20,000 entries. As is 
natural, great prominence is given to facts in con- 
nection with the war, but this engrossing subject is 
not allowed to overwhelm the other matters of import- 
ance dealt with in previous issues. A section entitled 
“The March of Science,’’ runs to about thirty-four 
pages, and includes a summary of the proceedings at the 
British Association meeting in Australia, and a 
résumé of progress in scientific research during 1914. 
We are glad of the opportunity to extend the praise 
offered in these columns to the trustworthiness and 
completeness of previous editions of the annual to 
the present issue, the price of which is 3s. 6d. 


Mr. C. Baker, 244 High Holborn, London, has 
issued his January list of second-hand scientific instru- 
ments which he has on sale or for hire. Particulars 
are given of more than 1500 pieces of apparatus, pro- 
minent among which are numerous microscopes and 
telescopes and their accessories. Every instrument 
is guaranteed to be in adjustment, and arrangements 
can be made for workers in the country to have pieces 
of apparatus on approval. 


OUR ASTRONOMICAL COLUMN. 


A REMARKABLE MeTEOR.—On Tuesday, December 
15, at 6h. 25m. p.m., an extremely slow-moving 
meteor was seen by Mr. W. F. Denning at Bristol, 
and by Mrs. Wilson at Bexley Heath. It had rather a 
long flight, and was much brighter than a_ first 
magnitude star. The meteor was curious as belong- 
ing to a radiant point in Aquarius at about 336°-12°, 
and at the same position as the July Aquarids. No 
meteors have hitherto been recorded, so far as is 
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known, from this radiant so late in the year. ‘Thy 


object of December 15 last had a height of from 
sixty-seven to forty miles, its luminous course cx- 
tended more than seventy miles, and its velocity was 
fourteen miles per second. The meteor must have 
been observed by many persons, the night being very 
clear and the object a very conspicuous one with an 
extensive trajectory. At the middle of December ; 
well-defined shower of slow meteors from between 
a and B Persei at 48°+44° was prominently active. 
This same radiant has been observed at many ot! 
times of the year, but never before on December 1; 
and 16. 


PARABOLIC OrbITS OF METEOR Swarms.—In_ th 
Publications of the Leander McCormick Observat« 
(vol. ii., part 4) a paper on 126 parabolic orbits of 
meteor swarms is published by Mr. Charles P. Olivicr, 
these deductions being made by him from more t(i 
2800 observations of meteors, the combined worl: of 
the American Meteor Society. Mr. Olivier directs 
particular attention to the excellent work carried on 
by this society in spite of its youth, and hopes for 
more ideal methods of work in the future. It may ly 
remembered that the author previously (1911) published 
a paper entitled *‘175 Parabolic Orbits and other Re- 
sults Deduced frem over 6200 Meteors,’’ which ap- 
peared in the Transactions of the American Philo- 
sophical Society, N.S. (vol. xxii., part 1), and the pre- 
sent contribution may be considered practically a con- 
tinuation of the above, the first radiant here num- 
bered, namely, 177, following serially the radiants 
given in the 1911 publication. 

One of the chief problems of meteoric astronomy is 
that of stationary radiants, and in many quarters it is 
considered that many of them exist, while other 
workers on theoretical grounds look upon them as 
mathematically impossible except in a few cases. Mi 
Olivier attacks the problem by inquiring into the 
method of the reduction of the radiant points, and 
concludes that the usual process of combining observa- 
tions of many successive dates, and radiants which li: 
sometimes as much as 10° from one another, etc., 
tend to influence greatly the result. His results, re- 
duced separately for each date, ‘‘show almost no 
evidence of stationary radiation, and so far as they go 
may be considered to disprove its existence.’”” Numerous 
interesting tables accompany this paper, among which 
may be mentioned that containing the 126 paraboli 
orbits; elements based on eight radiants suggesting 
these meteors were originally intimately connected 
with Halley’s comet; ten orbits belonging to th 
main Perseid stream, confirming their connection with 
comet 1862 III., or Tuttle’s comet, and other tables 
giving the magnitudes of the meteors seen, _per- 
centages of meteors of a given magnitude to the totals 
seen, and their colour and duration. 


THE SPECTRUM OF 10 LacerTa&.—The star 10 Lacerte 
(R.A. 22h. 35m., declination +38° 32’, magnitude 5-0) 
displays a spectrum which is conspicuous for the 
sharpness of the important line at wave-length 4686 
and of the other lines of hydrogen and helium. This 
star is therefore not only suitable for a good deter- 
mination of its radial velocity, but affords an oppor- 
tunity of obtaining an accurate measure of the 
stellar wave-length of the line at 4686 and other 
lines. Both these objects have been investigated by 
Messrs. E. B. Frost and Francis Lowater, and the 
results are described in the Astrophysical Journal for 
October (vol. xl., No. 3, 1914, p. 268). The line 4636 
is now generally regarded as a line in the principal 
series of helium, and the laboratory work of Prof. 
Fowler has consigned to it the wave-length 4685-90. 
The line is recorded in the spectrum of the chromo- 
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sphere with the following wave-lengths :—Lockyer | 


\ 4085-90, Dyson A 4685-86, and Mitchell A 4686-00. 
The wave-lengths which the authors have now deduced 
from fifteen plates of the star are as follows :— 

Frost: 4685-8397+0-016 (15 plates). 

Lowater: 4635:903+0-018 (15 plates). 

Mean: 4685-go. 

Other important lines, the stellar wave-lengths of 
which are here deduced, are AA 4116-33, 4097°55, and 
4o8g:12, Closely approximating to the wave-lengths 
given by Lockyer in e Orionis, namely, 4116-54, 
409759, and 408914. With regard to the radial 
motion of the star, the motion of the system is given 
as probably —12 km., almost wholly due to the solar 
motion. From one plate they give the velocities of 
the two components, but state that the data are in- 
suflicient for indicating the period of the star, but 
‘there seems to be little to suggest a period of less 
than several days.” 


Tue Orsits or 6 Ortonis, R.Z. Cassiopelz AND 
R.X. HERCULIS.—Nos. 15 and 16 of vol. iii. of the 
Publications of the Allegheny Observatory describe the 
researches by Mr. Frank C. Jordan on the orbits of 
§ Orionis and R.Z. Cassiopeiz. In the case of the 
former, thirty-six spectrograms of the star were secured 
with the Mellon spectrograph during the period 1908 
to 1912, and these were used for the determination of 
the orbit and at the same time to rediscuss Hart- 
mann’s results. A comparison of the elements derived 
shows that the shape and size of the two orbits are 
practically identical. The radial velocity of the system 
has different values in the two derived orbits, but this 
difference is stated to be apparent rather than real. If, 
however, it should be proved to exist, the author states 
that ‘it would imply a third body, making the system 
similar to that of Algol.’? R.Z. Cassiopeize exhibits 
alight variation of an Algol-type star, and Mr. Jordan 
summarises the various values of the period derived 
by previous workers. The earliest spectrographic ob- 
servations of the star were made in 1906 by Hartmann, 
and while he found a velocity range from +33 to 
-112 kilometres, this agrees well with the range of 
the definitive curve here given, namely +28 to —111 
kilometres. For the present discussion seventy-one 
plates were employed, taken during the years 1910 to 
1913, and tables are given showing the velocities 
deduced from each plate, the wave-lengths and origins 
of the line employed, etc. 

Mr. Harold Shapley, in the Astrophysical Journal 
for November (vol. xl., No. 4, p. 399) contributes a 
paper entitled ‘‘The Spectroscopic Orbit of R.X. Her- 
culis Determined from Three Plates with a New 
Photometric Orbit and Absolute Dimensions.” He 
shows that the solution for the elements of the spectro- 
scopic orbit of a faint star is possible when only a 
lew measures of the radial velocity have been deter- 
mined, provided that the system is an eclipsing binary 
and that the period, epoch of minimum, eccentricity, 
and longitude of periastron have been derived from 
the light curve. In his summary he states that the 
new photometric orbit of R.X. Herculis has been com- 
puted from unpublished observations obtained at Har- 
vard and Princeton. The alternate minima are 
‘ound to differ in depth by nearly a tenth of a mag- 
nitude. The stars are nearly equal in size, and are 
sensibly spherical. Their surfaces are separated by 
three times the radius of the larger star. From 
measures of lines on three plates it has been possible 
to derive very satisfactory spectroscopic orbits of both 
components. The combination of elements from the 
photometric and spectruscopic orbits gives the actual 
dimensions of the stars. The parallax of the system 
is found to be 0-006". : 
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altogether different treatment. 


| 
A T the half-yearly meeting of the Agricultural 


Education Association, just held in London, a 
discussion was held upon ‘Agricultural Products 
Deflected by the War.’’ The chairman of the associa- 
tion, Prof. Somerville (Oxford University), presided, 
and there was present a large gathering of members, 
including Sir Patrick Wright (Board of Agriculture 
for Scotland), Mr. J. F. Blackshaw (Board of Agri- 
culture), Prof. Barker (Bristol University), Profs. 
Seton and Crowther (Leeds University), Prof. Gil- 
christ (Armstrong College, Newcastle-on-Tyne), Dr. 


| Goodwin (Midland Agricultural College), Drs. Russell 


and Hutchinson (Rothamsted), Prof. Hendrick (Aber- 


| deen University), Prof. Bryner Jones (Aberstwyth), the 


hon. secretary, Mr. P. Hedworth Foulkes (Harper 


| Adams Agricultural College), and others. 


We give a summary of the remarks made by Dr. 
Russell, director of the Rothamsted Experimental 
Station, in opening the discussion :— 

The object of to-day’s discussion is to see how agri- 
culturists are likely to be affected by the dislocation 
caused by the war, and what line we, as expert 
advisers to the farmer, ought to take. There can be 
no doubt about the main duty of the farmer in the 
present crisis. He must by all means in his power 
increase the saleable output from his farm, particularly 
of those things which the community needs most—a 
need which is expressed by an increase in price. In 
framing this advice it must be remembered that the 


| ordinary unit of time for the farmer is the length of 


the rotation, but in these special circumstances the 
unit might well be altered to the duration of the war. 
Thus a scheme which would usually be condemned as 
bad husbandry from the ordinary rotation point of 
view might nevertheless be advantageous in the new 
conditions. 

Roughly speaking we may classify the agricultural 
products affected by the war into two groups: those 
which are permanently affected, and those which are 
only temporarily affected. Correspondingly — there 
must be two methods of ascertaining their value to 
the farmer: careful investigations for permanent pur- 
poses, and more rapid and necessarily less accurate 
trials for temporary purposes, 

Palm nuts are fortunate in coming within the pur- 
view of the West African Committee, under the guid- 
ance of Sir Owen Phillips, and thanks to their enter- 
prise all of us here have been duly informed of the 
character of this product, while a number of experi- 
ments have been put in hand to test its possibilities for 
British agriculture. For permanent purposes a full 
investigation is required, and will, of course, be given. 
Continental experience has shown that the materia! 
is good; at the same time we know that it has been 
put on the market before, and it did not take per- 
manent hold. Apparently no serious fault was found 
with it, vet it never became part of our regular con- 
centrated food for stock. There must be a reason for 
this, and the object of the investigation will be to 
ascertain what it is. 

Other products of like nature are no doubt avail- 
able or will become so—and will probably form the 
subjects for investigation. But there is an emergency 
problem that is quite different in nature and wants 
We have seen during 
the last five months a marked rise in the price of 
cereals. This is an expression of the fact that the 
community wants these particular goods, and the 
farmer must do his best to supply them. Now many 
farmers do not grow their winter oats entirely for 
sale. Part—often the greater part—of the stock is 
kept back for their own horses. Much food also is 
produced for stock. The important emergency 
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problem arises: Can we recommend any ration in 
which imported or other products, cheap in price be- 
cause they are not now needed by the community, 
can replace and liberate from the farm home-grown 
produce that is wanted elsewhere? Time will not 
allow of a full investigation, and the advice must 
often be based on foreign work or on past experience 
elsewhere. Short, rapid trials alone will meet the 
case. It is not necessary that the whole stock 
should be liberated; an increased sale of only 1o per 
cent. from every farm would add very materially to 
the quantity available for the communtty. 

The replacement, of course, must be done without 
prejudicing the total food supply; thus we must not 
advise the production of grain at the expense of milk 
or of meat; our main concern will be to increase the 
saleable output. 

Another type of product is only temporarily affected. 
A certain amount of guano which used to go to Bel- 
gium is now available. Shoddy or wool waste may 
be confidently expected in quantity whilst the York- 
shire mills are kept going so busily. There are also 
considerable amounts of sulphate of ammonia obtain- 
able. 

In time of peace cereals are often grown simply on 
residues of previous crops. Probably in every district 
the agricultural adviser knows of some manurial 
scheme that would make use of these products and 
increase the yield. It cannot be too strongly urged 
that demonstrations should be put in hand as speedily 
as possible to show how this can be done. The cost 
of the manurial scheme should not be too high; these 
are not times when speculative propositions can be 
undertaken, but only those that are likely to prove 
successful. It is certain that the area under wheat 
has been increased this year; the efforts of the agri- 
cultural adviser should be extended now to an increase 
in the yield per acre. Potash must remain a difficulty 
until the present search for new supplies is rewarded 
with success, 

A third problem of importance is this :—Are any 
rearrangements possible whereby products not likely 
to be in much demand shall cease to be produced? 
This applies more particularly to horticulturists and 
market gardeners than to agriculturists. Early 
cucumbers, for example, have hitherto gone almost 
entirely to Germany, and this fact was realised in 
time to prevent growers from trying to raise them. 
The production of certain fruit and other market 
garden produce may require similar readjustment. 

In conclusion, the time is appropriate to urge on all 
our farmers the need for reducing all waste to a mini- 
mum. The ordinary farm compares badly with 
modern manufacturing concerns in this respect; con- 
siderable amounts of material are left to waste on the 
plea that it is not worth while doing anything better. 
It can never be too strongly urged that waste is a 
sign of bad farming, and the present is a good time 
for reform. 


NEW CANADIAN DINOSAURS. 


WO very remarksble new types of Canadian 
Cretaceous dinosaurs are described by Mr. 
Barnum Brown in the first and last of a consecutive 
series of three papers published in vol. xxwiii., pp. 
529-05, of the Bull. Amer. Mus. Nat. Hist. The first 
of the triad is devoted to Anchiceratops, a member of 
the horned group (Ceratopsia) from the Edmonton 
beds of Alberta, characterised by the great size of the 
knobs bordering the nuchal flange, and the pair of 
large oval vacuities by which the latter is pierced. 
Special interest attaches to this type from the fact 
that it serves to explain the mode of origin of the 
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| ceratopsian flange. In the smaller and less specialised 


type represented by Monoclonius the supra-occipitals 
form a pair of hook-like opposing processes on tly 
hind border of the upper surface of the skull, leavi 

a mushroom-shaped interval between them, and a pai: 
of very large vacuities in the skull-roof. In Anchi- 
ceratops the supra-occipita] processes have united i: 
the middle line, where only a remnant of a centra 
fontanelle is left, while the vacuities in the late 
portion of the cranial roof are very much small 
Finally, in Triceratops, which is both the largest an 
latest member of the whole group, all vacuities hav 
disappeared from the cranial roof and the nuc! 
flange attains its maximum development. 

In the second paper the author describes and illus. 
trates a nearly complete skull of the aforesaid Mono- 
clonius from the Belly River beds of Alberta, whic! 
exhibits very clearly the features just referred to. Bu 
by far the most interesting of all is the skull (asso- 
ciated with the skeleton) of a trachodont dinosau: 
from the formation last mentioned, remarkable fo: 
the elevation of the cranial region into a tall, helmet 
like crest, formed by the nasals, prefontals, and 
frontals. This unique conformation recalls the skul 
of the helmeted cassoway—a feature commemorated 
in the specific portion of the name (Corythosauri 


Skull of Corythosaurus casuarinus. About one-tenth 
natural size. en, dentary; 42.0, exoccipital ; 
Fr, frontal; Jw jugai; La, lachrymal; 4/2, 
maxilla; Na, nasal; /’vzx, premaxiila. Po/, 
postfrontal ; P».den, predentary ; ?/ prefrontal, 
Qw, quadrate; Sv, surangular ; Sg, squamosal. 


casuarinus) proposed for this new type. As mine! 
features of the skull (the figure of which is herewitl 
reproduced on a reduced scale) may be mentioned its 
relative shortness, the narrow beak, and the small 
size of the narial aperture. 

At the close of this paper Mr. Brown proposes 
revised classification of the Trachodontida, whi 
divides into the two families ‘Trachodontinz 
Saurolophinz, the latter characterised by the prese: 
of a cranial crest which is lacking in the for 
The first group is represented by the genera Tr: 
don, Kritosaurus, Hadrosaurus, and Claosaurus, 
the second by Saurolophus, Hvpacrosaurus, and Co! 
thosaurus. R.] 


h 


GEOLOGY IN AUSTRIA-HUNGARY. 
‘THE widely representative character of the work ©! 

the Geologische Reichsanstalt of Vienna is {ull 
maintained in recent issues of the Jahrbuch. One 0: 
the most notable publications from the point of vie 
of students and teachers of geology is that by © 
Ampferer and W. Hammer, entitled ‘‘Geologisch! 
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Querschnitt durch die Ostalpen vom Allgau zum 
Gardasee”’ (Ixi. Bd., 3 u. 4 Heft, p. 513). This in- 
cludes a critical description, district by district, of a 

loured section drawn on the horizontal and vertical 
scale of 1: 75,000, and published with this double part 
of the Jahrbuch as a folded illustration three and a 
half metres in length. The authors acknowledge 
their indebtedness to the administration by the 
Reichsanstalt of the Urban Schlénbach travelling- 
fund. Bibliographies are appended to each division 
of the description, and the whole may be regarded as 
a development and replacement of the remarkable 
single-handed work of Rothpletz, published in 1894. 
The authors point out (p. 535) that Kothpletz recog- 
nised the influence of great overthrusts, being in this 
matter a pioneer well ahead of most of his contem- 
poraries. 

The geological section includes subsidiary profiles 
in the overfolded limestone Alps of the Lechtal area, 
which have since provoked some criticism in the 
Verhandlungen of the institute; a traverse of the 
upper Inntal under the Piz Lischanna; the Trias of 
the Ortler, with schists overlying it on the north; the 
injection-gneisses of Monte Tonale; the huge masses 
of tonalite in the Adamello mountains; and, finally, 
the contorted Triassic series of the Val Sabbia, lead- 
ing down to the Lake of Garda. Numerous detailed 
sections are added in the 180 pages of text. The 
systematic exposition that characterises Ampferer’s 
work is recognisable in the account of the structure 
of the northern limestone Alps (pp. 669-83), accom- 
panied by diagrams that would have delighted the 
heart of G. P. Scrope, and in the general summary 
(pp. 697-709), in which stress is laid on the absorption 
of masses of rock into the depths as a source of 
mountain-folding. It is urged that the structures now 
visible are based on much that is invisible, and that 
the folded matter is not merely superficial, ‘put repre- 
sents the crests of masses w hich have sunk deeply 
into the crust. The complete alteration, largely by 
dermal processes, of these sunken masses, renders 
the discovery of root-regions for the folded upper 
layers impossible. These upper layers assume 
anomalous positions in regard to one another through 
fracture and overthrusting, and not through the forma- 
tion of flattened and continuous overfolds. While a 
localised region of the deeper crust is softened and 
gives way, the more rigid masses on either side close 
in and crumple the weakened portion, pressing a large 
part downward, but leaving the superficial layers 
above it contorted and even upthrust above the general 
surface. ‘‘Der grosze Massentiberschusz an der Ober- 
fiche ensteht durch Ejinsaugung tieferer Zonen 
erdeinwarts.”’ The authors argue that the visible 
rystalline masses beneath the strata that are over- 
thrust, or, on the Decken theory, overfolded, form 
far too narrow saddles, and could not have underlain 
the broad region that would be occupic ‘d by the upper 
rocks if these were spread out in their original posi- 
tions. Hence something has disappeared from the 
lower zones by absorption into the unseen regions of 
the crust. 

O. Ampferer is also concerned (Ixii. Bd., p. 183) 
with a scheme for the representation of far more 
detail than is usual on geological maps. He indi- 
cates the actual strike of outcropping strata by con- 
tinuous coloured lines on the contoured topographical 
sheet, so that we can see at once how the edges of the 
rocks lie on mountain-slopes or across valley-floors. 
He also proposes to show, by a scheme of dots of 
various shapes and colours, the character of detritus 
on the surface and its origin from the several rocks 
that enter into the structure of the district. 

R. v. Klebelsberg (Ixii. Bd., p. 461) reviews the 
marine fauna of the Ostrau Beds of Moravia and 
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Silesia, and concludes that the marine intercalations 
represent transgressions, in Middle Carboniferous and 
Lower Coal-Measure times, from the sea that lay 
continuously over Russia in the Carboniferous period. 
He hopes for a correlation of these overflows with 
those of Britain, Belgium, and Westohalia, since they 
may record events of wide significance, though of short 
duration. The positions of these marine bands in the 
Ostrau Beds is shown in sections by Petrascheck 
(Ixiii. Bd., plate 14). The marked folding of the 
Upper Silesian coalfield occurred in Permian times. 

E. Hartmann, of Munich, inspired by Rothpletz, 
furnishes a detailed study of ‘‘ Der Schuppenbau der 
Tarntaler Berge am Westende der Hohen Tauern’ 
(Ixiii. Bd., pp. 207-388). Numerous types of rock are 
described that are due to deformation and mylonitisa- 
tion during overthrusting, and the glaucophane-schists 
(p. 332) are referred to a mixture of diallage-horn- 
blende rock with the slates into which it has intruded. 
The three flake-like sheets that have been piled on 
one another by the Alpine overthrusting are held to 
have been folded later (p. 376) by earth-movements 
from north-west to south-east, and, to a less degree, 
from east to west. The author, like many workers 
in the eastern Alps, finds that the phenomena are 
explicable by overthrusting, rather than by a trans- 
ference of material from a distance as part of a great 
overfolded sheet. 

Franz Kossmat (Ixiii. Bd., p. 171) deals with the 
folded structure of the interesting region of potash 
salts in the Miocene system of East Galicia. Franz 
Toula (ibid., p. 621) continues his work in western 
Bosnia, and describes a number of Triassic cephalo- 
pods, which appear to differ little from species estab- 
lished by Mojsisovics. G. Schlesinger (Ixii. Bd., 

87) discusses the ancestry of the proboscideans in 


the light of an unexpected discovery of Elephas 
planifrons in Lower Austria. The remains come from 


strata that are at the latest Middle Pliocene, though 
younger than the Pontian, with its Pikermi type of 
fauna (p. 93), and the occurrence in Europe of this 
typical Siwalik species leads the author to trace the 
known species of elephants from their source in the 
Fayam to Europe and North America. He regards 
E. planifrons as passing from India through Europe 
to Africa, and as the direct ancestor of E. meridionalis 
(p. 150). The dwarf elephants of the Mediterranean 
islands are referred to a double origin, both the 
ancestors, planifrons and E. antiquus, being, how- 
ever, normally large forms (p. 171), and Schlesinger 
adopts Abel’s view that their degeneration in teeth 
and size arose from the close interbreeding necessi- 
tated by geographical changes. 

Franz Kretschmer’s studies on the ‘ Kallxsilikat- 
felse’? in the gneiss of Moravia (Ixii. Bd., p. 359) 
form an important addition to the literature of 
eclogites and amphibolites. It is now well recognised 
that these rocks, which are so common as inclusions 
in fluidal gneiss, are, in a great number of cases, 
residues of calcareous strata invaded by a granite 
magma. 

The series of papers published in the Verhandlungen 
of the Reichsanstalt often contain new stratigraphical 
conclusions, new records of fossils, and at times illu- 
minating criticisms. The controversy as to the struc- 
ture of the imposine limestone mass of the Wetter- 
stein, which forms the northern wall of Tyrol above 
Partenkirchen, is sustained by O. Ampferer (1o12, 
p. 197) and O. Schlagintweit (1912, p. 313). The 
former demolishes, with accompanying diagrams, cer- 
tain impossible readings of the local structure; the 
latter opposes Ampferer’s view that the mass has 
been thrust from east to west, and continues to con- 
nect it with the overthrust sheet of the Inntal, and 
not with the underlying Lechtal sheet. The Cainozoic 
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beds north of the Carpathians are studied by W. 
Petrascheck (1912, p. 75), who indicates (p. 92) an 
interesting groove, parallel with the range, in which 
they assume an unexpected thickness above the Coal- 
Measures. The problem of their faulting-down, in- 
folding, or original deposition in a hollow of erosion, 
reminds us on a smaller scale of that of the Indo- 
Gangetic plain (see NATURE, vol. xciv., 1914, p. 347). 
W. von Friedberg, of Lemberg (1912, p. 367) compares 
the fossil contents of the Polish Miocene with those of 
Miocene beds in Austria, North Italy, and France, 
and concludes that the Burdigalian is absent, that the 
salt-series is Helvetian, and that the Tortonian extends 
below and also above the gypsum-bearing strata of 
Podolia. The beds with the brackish-water mollusc 
Oncophora are held to be somewhat younger 
than those of Bavaria, and to represent (p. 387) the 
first arrival of the Miocene sea in  Podolia in 
Upper Helvetian times. References to these beds in 
Moravia will be found in a note by A. Rzehak (1912, 
P- 344): 

An interesting feature in mountain-structure is 
shown in sections by G. Geyer (1913, p. 293) of the 
Toten Gebirge on the border of Styria and Upper 
Austria, where gypsum-bearing beds have been 
squeezed up like dykes into limestones of much later 
date. As an example of critical reviewing, we may 
cite the extremely valuable summary by F. Katzer 
(1911, p. 387) of Cvijié’s researches in Macedonia and 
the Balkan peninsula as far as the Dardanelles, which 
have been mostly published in the Servian language. 
The origin of the Bosporus-Dardanelles _ river-cut 
comes in question (p. 417). We have kept until the 
last a mention of a discussion by O. Ampferer of 
Penck’s well-known association of terminal moraines 
and outwash-plains (1912, p. 237). While we think 
that Ampferer distinctly underestimates the amount of 
water that may escape from an ice-front of continental 
magnitude through a loosely piled block-moraine, his 
citation of the filtering effect of a terminal moraine 
is distinctly useful. He thus cannot admit the asso- 
ciation of a large terminal moraine with an extensive 
‘‘apron.”” The two structures, for him, should be in 
inverse proportion. Ampferer does good service (p. 238) 
in pointing out an anomaly in Penck’s diagram of a 
double moraine-wall enclosing a ‘‘ Zungenbecken.”’ 
This figure has been extensively reproduced, but has 
puzzled other geologists. How was the outer moraine 
piled up if the inner one was not destroyed? On the 
other hand, if it is the older of the two, why do its 
outwash-products overlie those of the inner wall? 


G. A. J. C. 





ON SALTS COLOURED BY KATHODE 
RAYS.! 

PERHAPS a part of the phenomena which I am 
about to discuss is already familiar to you all. 
I shall not bring forward many hypotheses. So you 
will perhaps ask why I should speak at all. And, 
in fact, apart from reference to certain facts not pub- 
lished hitherto, my intention is mainly to invite the 
interest of men younger and abler than myself in a 
class of phenomena which seem to constitute a new 
condition of matter, but on which very few have yet 

worked. ; . 
If kathode rays fall on certain salts—for example, 
common salt, or chloride of potassium, or potassium 
bromide—vivid colours are produced immediately on 


_} By Prof. E. Goldstein. A paper read before Section A cf the British Asso- 
ciation at the Australian meeting, and ordered by the General Committee of 
the Association to be printed 77 extenso. 
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| factories. 
| more sensitive than the ordinary chemical methods, is 
| obtained, and impurities may be detected even when 





these salts.2, Thus common salt becomes yellow-bro\ 
(like amber), potassium chloride turns into a beauti‘ul 
violet, potassium bromide becomes a deep blue colour 
quite like copper sulphate. Here you see a specimen 
of common salt transformed in this way on the sur- 
face of the single crystals into a yellow-brown s\\))- 
stance. I show also sodium fluoride, which tals 
fine rosy colour. 

The colours so acquired in a very small fraction 
a second may be preserved for a long time, even 
many years, if the coloured substances are kept in the 
dark and at low temperatures. But in the daylight, : 
also under heat, the colours will gradually disap). 
until the original white condition is reached again 

The colours of different salts are sensitive to heating 
in a very different degree. I could show you tly 
yellow sodium chloride, prepared some months ago in 
Europe, but I cannot show you here the violet KC} 
and the blue KBr, because these colours, even in t)y 
dark, do not stand the heat of the equator. The san 
salt, if dissolved, may keep very different colours, 
according to the medium in which it has been dis- 
solved, even when the pure medium itself cannot be 
coloured at all by kathode rays. I am speaking oj 
solid solutions, produced by fusing a small quantity 
for instance, of common salt or of certain other alkali 
salts—together with a great mass of a salt which 
remains itself colourless in the kathode rays, as, fo: 
example, the pure potassium sulphate. Lithium 
chloride acquires a bright yellow colour in the kathocd 
rays; but if dissolved in potassium sulphate a |i 
hue is produced, as you may see in this specime 
Likewise the pure carbonate of potassium acquires a 
reddish tint, but after dissolving it in the potassium 
sulphate it becomes a vivid green in the kathod 
rays, as you see here. 

Very small admixtures are sufficient to produc 
intense colours. So 1/25,000 of carbonate will pro- 
duce the green colour in the potassium sulphat.; 
even 1/100,000 gives a marked colour, and an amount 
of certain admixtures, which I estimated as 1/1,000,000 
only, may produce a slight but quite perceptil) 
coloration in some salts. So if you work with 
potassium sulphate which you obtain from chemical 
factories guaranteed as chemically pure, you ma\ 


| observe a set of different colours in these preparations 
| under the kathode rays, by which you will detect the 


nature of the different small admixtures which adhere 
to the pretended pure preparations of the different 
In this way a new analytical proof, much 


a certain specimen of salt contains more than a sing 
impurity, because the colours produced by different 


| admixtures generally disappear with different spccd 
, in the daylight or under rise of temperature. [0 


instance, the ordinary potassium sulphate turns to 
dark grey with a slight greenish tint at first. Aftci 
a short while the very sensitive grey will disappear, 
simply under the ordinary temperature of the labora- 


| tory room, and a vivid green comes out. The gr 
hue indicates a very small amount of sodium chloride, 


1/100,000 or so, and the remaining green indicate- 
the admixture of a carbonate. Here are some prv- 


| parations of potassium sulphate each containing 


single small admixture (K,CO,, Li,CO,, LiCl, KC! 
KBr). You will notice how difterent are the colours 
of the originally white substance, varying from green 
to bluish-grey, ash-grey, greyish-blue, and violet. 

By fractional crystallisation one may finally get a 
really pure preparation of potassium sulphate, which 


2 E. Goldstein, Wiedem, Ann., Viv., 3713 |x., 4913 Phys. Zettschr., iri 
149; Sttsungsber. Ber. Akad. a. Wiss., 1901, 222. 
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is no longer coloured by kathode rays (or only in a 
very slight degree, indicating minimal traces of 
sodium chloride). But there are other preparations 
which, so far as I know, cannot be acquired in pure 
condition by any means, not even by fractional crystal- 
jisation. I never came across a pure sodium sulphate 
—the purity exists only on the manufacturers’ labels. 
Even the best preparations of this salt contain an 
amount of sodium carbonate which up to the present 
cannot be separated from it, not even by frequent 
fractional crystallisation. The colour produced by the 
small admixture, which always remains, is a very 
marked ash-grey. By an intentional further addition 
of sodium carbonate the colour becomes nearly black. 

The question arises: What may be the cause of 
these colorations in pure salts and also in solid solu- 
tions of them? Shortly after the colours of the alkali 
salts had been discovered, an explanation was given,’ 
according to which the phenomenon mainly consists 
in a chemical reduction. For instance, in the case of 
potassium chloride the chlorine would be set free, 
while the remaining potassium is dissolved in the un- 
altered main quantity of the salt, colouring it at the 
same time. And it seemed a convincing proof for this 
theory when Giesel * and also Kreutz, simply by heat- 
ing rock salt in the vapours of sodium or of potassium, 
produced colours in this rock salt quite similar to those 
produced by kathode rays. It seemed that the problem 
was settled finally. However, it was soon discovered 
that the coloured Giesel salts, although they look to 
the eye quite like the kathode-ray salts, in all other 
respects behave quite differently. For instance: 

(1) The kathode-ray salts, as I mentioned before, 
are very sensitive to daylight: after an exposure to 
diffuse daylight of a few minutes—or in some salts 
even of several seconds only—the coloration 





diminishes, whilst the Giesel salts remain unaltered 
even when they are kept in full sunshine for days or 


even weeks. 

(2) The kathode-ray salts, if dissolved in distilled 
water, show absolute neutral reaction; the Giesel salts 
are strongly alkaline. 

(3) The kathode-ray salts give very marked photo- 
electric effects (as Elster and Geitel® observed); the 
Giesel salts are quite ineffective. 

(4) In certain circumstances, which will be men- 
tioned further on, the kathode-ray salts may emit a 
phosphorescent light, the Giesel salts none at all. 
Therefore the question arose again, -Whether there is 
not a marked internal difference between the kathode- 
ray salts and the Giesel salts, and what is the nature 
of the latter ? 

I have succeeded in settling this question, having 
produced salts by kathode rays, the behaviour of 
which is in every respect absolutely identical with that 
of the Giesel salts. You may produce such substances 
if you allow the kathode rays to fall on the original 
salts not for a short moment only, but for a somewhat 
prolonged time, until the salts are strongly heated. 
Produced in this way the salts will keep colours; but 
the substances coloured in this way are not sensitive 
to light; they show no photo-electric effect; they give 
strong alkaline reaction, and they are not suited for 
phosphorescence—all like the Giesel salts. It is quite 
sure, and you may test it also directly by spectroscopic 
proof, that in this case, if for instance you have 
worked on sodium chloride, the chlorine is set free. 
Then, of course, an amount of free sodium is left, 
which dissolves itself in a deeper layer of unaltered 
sodium chloride, to which the kathode rays could not 
penetrate. I cali these non-sensitive colours the after- 


3 E. Wiedemann and G. C. Schmidt, Wied. Aun., liv., 618. 
+ F, Giesel, Ber: D. Chem. Ges., xxx., 156. 
’ J. Elster and H. Geitel, fed. Ann., lix., 487. 
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colours of the second class, while the ordinary sensitive 
after-colours, produced in a short time on cool salts, 
are called after-colours of the first class. 

Now, if the after-colours of the second class are 
identical with those of the Giesel salts, then, of course, 
the very different substances of the first class cannot 
be also identical with the Giesel salts. Therefore the 
question arises anew what is the nature of the first- 
class after-colours ? 

One observes with regard to solid solutions that the 
first-class colours depend not only upon the metal 
contained in the small admixture, but they vary 
greatly, for instance, in the case of the admixture 
consisting of potassium chloride or bromide or iodide. 
This indicates that the metals alone do not cause the 
after-colours. It becomes much more clear when we 
expose some ammonium salts to the kathode rays. 
(The ammonium salts are cooled by liquid air in the 
discharge-tube to prevent their evaporation.) Then 
strongly marked after-colours likewise; for 
instance, ammonium chloride becomes yellow-greenish, 
the bromide becomes yellow-brown, the iodide becomes 
brown, and the fluoride a deep blue. In the daylight 
these colours are gradually destroyed, quite like other 
after-colours of the first class. The colours them- 
selves—yellow-greenish for the chloride, yellow-brown 
for the bromide, and so on—induce us to presume that 
the after-colours in this case are produced by the 
haloids, and not by the hypothetical ammonium 
radicle. This presumption becomes a strong convic- 
tion when we observe that also a great number of 
organic preparations which contain no metal at all 
(and not any metal-like radicle) acquire marked after- 
colours of the first class in the kathode rays also. 
(The part of the discharge-tube which contains the 
organic substances is cooled by liquid air.) 

Then you may observe that solid acetic acid 
(C,H,O,) remains quite colourless in the kathode rays ; 
but if you substitute a hydrogen atom by chlorine, 
the substance thus produced (the monochloro-acetic 
acid) acquires a marked yellow-green after-colour. If 
you introduce an atom of bromine instead of chlorine, 
you get C,H,BrO,, and the after-colour is of a marked 
yellow. Bromoform (CHBr;) turns into the colour of 
loam, and chloral (C,HCI,O) becomes a deep yellow. 
In this way we see that not only salts, but likewise 
substituted acids, substituted hydrocarbons, and sub- 
stituted aldehydes acquire after-colours if they contain 


| any haloid. 


' chemical affinity. 


Now, it seems highly improbable that in the case of 
alkali salts the electro-positive component is absorbed 
only (producing the after-colour), and that, on the 
other hand, in the ammonium salts and in the organic 
substances the electro-negative component is efficient 
only. The most probable inference is that in each 
case both components remain and that both are 
efficient, but that under the same conditions the 
haloids produce a slighter colour than the metals, so 
that in the case of the salts the haloid colour is over- 
whelmed by the metal colour. 

Therefore we are compelled to suppose that we have 
not to deal with a decomposition in the ordinary form, 
by which the different components are finally separated 
from each other and at least one of them is set entirely 
free, but that the components detained by absorption 
remain at a quite short distance from each other, so 
that they may easily meet again. I realise that—for 
instance, in the case of sodium chloride—at every 
point of the coloured layer there is an atom (or per- 
haps a molecule) of chlorine and an atom (or a mole- 
cule) of sodium; but they cannot combine, because they 
are fixed by absorption and distended from each other by 
the absorptive power, which in this case surpasses the 
But the absorptive power may be 
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weakened by heating and the chemical affinity or the 
amplitude of the molecular vibrations may be 
strengthened by the energy of daylight. 

lf we grant these assumptions, it is immediately 
evident why the reaction of all dissolved colour sub- 
stances of the first class is a neutral one, for the two 
components may combine again and re-establish the 
original substance. ‘The other special qualities of the 
first-class colours, and especially their differences from 
the Giesel salts, which contain the electro-positive 
component only, may be deduced likewise from this 
retention of both components and their opportunity 
of meeting each other again when the absorptive 
power is weakened or the chemical affinity is 
strengthened. Now, the two components in the 
coloured substances being distended in some degree, 
I propose for this special condition of matter the name 
of distension. If we accept this, have we created a 
new name only, or does matter in this condition really 
show new qualities? It seems to me that we have 
to deal with a peculiar condition of matter, which 
deserves a more elaborate study than it has met until 
now. I will not enter again into some special quali- 
ties, which have already been mentioned—the photo- 
electric effect and so on—but I should like to point 
out that matter in the distension state shows a 
strongly. strengthened absorption of light. 

We noticed with regard to ammonium chloride the 
vellow-greenish after-colour of the chlorine. Now, 
cathode rays, as used in these experiments, will not 
penetrate any deeper than one-hundredth of a milli- 
metre into the salt. In such a thin layer even pure 
liquefied chlorine would not show any perceptible 
colour. But besides this it must be noticed that we 
observe this after-colour at the temperature of liquid 
air, and that chlorine at this temperature, as Dewar 
and Moissan observed, is snow-white, even in thick 
layers. In a similar degree the brown colour of 
bromine is weakened at low temperatures. Now, if 
nevertheless we observe at this very low temperature 
the marked characteristic colours of chlorine and 
bromine, we must conclude that the absorptive power 
of these substances has become a multiple of its 
ordinary value. One may observe this strengthening 
of the absorptive power directly in the pure sulphur. 
Sulphur likewise turns into a snow-white substance if 
cooled by liquid air. But when the kathode rays fall 
on the white sulphur it takes immediately a yellow- 
reddish colour. It is a real after-colour, because at 
constant low temperature the colour is destroyed by 
davlight. 

Now, since the strengthening of light absorption 
occurs in this elementary substance, it becomes evident 
that the cause cannot be any chemical process, but 
only a physical allotropy. The special character of 
this allotropy (which may be connected with an absorp- 
tion of electrons) will not be entered on in a discussion 
here. Probably we have to deal with a polymerisa- 
tion, so that, for instance, the yellow-reddish sulphur 
would be analogous to polymerised oxygen—to ozone. 

I have mentioned already that the first-class after- 
colours are gradually destroyed by incident daylight. 
A peculiar phenomenon is connected with this destruc- 
tion of colour. I found that after the daylight had 
fallen on the coloured substances, even for the shortest 
time, most of them showed a marked phosphorescence 
of long duration. I have observed this phos- 
phorescence even in substances which had_ been 
coloured twelve years ago and had been kept in 
the dark since that time. The diffused dim 
light of a gloomy November day,- when falling 
through a window on the coloured substance for one 
or two seconds only, is sufficient for the production of 
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this phosphorescence in a marked degree. If 

allow the daylight to fall several times on the sany 
spot, then the colour is weakened at this spot, and \ 
come to the presumption that the loss ot coloration 
is generally attended by the emission of phosphorescent 
light. This is in accordance with the experience oj 
Wiedemann and Schmidt that if the destruction ot th 
colour is produced by heating, likewise a_ phos. 
phorescent light is produced, which in this case j 
strong but of a short duration, corresponding to th 


| quick destruction of the after-colours by strong h 


ing. 

lf the salts, after having been coloured in the condi- 
tion of a fine powder and then having been put be- 
tween two glass plates (in order to obtain a plane 
surface), are placed in a photographic camera instvad 
of the photographic plate, you may get a fine phos- 


| phorescent picture of a landscape or of architeciur 
| after a very short exposure. 


Time does not allow me to mention in detail several 


| other peculiarities which are shown by matter in th 


distension state. In one direction only I may b 
allowed to make some remarks. 

The first-class after-colours may be produced not 
only by kathode rays but also by the 8 rays of radio- 
active substances, as you probably know. But they 
may also be produced by ultra-violet light, for in- 
stance, by ultra-violet spark light, even when a quartz 
plate is interposed between the spark and the s 
More than thirty years ago I brought forward a hypo- 
thesis, according to which in every -point wher 
kathode rays strike a solid body a thin layer of ultra- 
violet light-radiating molecules is produced in the gas, 
to which ultra-violet light of very short wave-lengihs, 
for instance, the phosphorescence of the glass wal 
in the kathode rays, is due. But I came further to 
the assumption that nearly all effects which are co: 
monly ascribed to special qualities of the kath 
rays, and likewise of B rays and X-rays, are mer 
effects of the ultra-violet light which is produced by 
the stopping of these rays. I have been guided by 
this assumption during many years, and have very 
often been aided by it in foreseeing new phenomena. 
For instance, in this way I was induced to expect that 
the after-colours would be produced not only by 
kathode rays but also by the ordinary ultra-viok 
light; further I could guess that also the X-rays would 
produce after-colours (which in this case have beet 
observed by Holzknecht), and in recent times I could 
foresee that solid aromatic substances (the benzen 
derivatives) in the ultra-violet light must change thei 
spectra of ordinary phosphorescence, composed oi 


| broad bands, and turn to peculiar spectra composed o! 


narrow stripes, the wave-lengths of which are char- 
acteristic of the single aromatic substances.® So | 


| believe also that the after-colours are produced not 


directly by the kathode rays or by B rays, but by | 
aforesaid ultra-violet light which is connected with t 


' stopping of the other rays. 


In this way the after-colours enter at once int 
great class of phenomena known as reversible effects 
of light. You know that certain effects of the visi 
spectral rays are destroyed by rays of longer w 
lengths, by the infra-red rays. And the analog) 
this phenomenon is in my opinion the destruction of 
the after-colours : they are produced bv the ultra-violet 
light of the stopped kathode rays and are annihilated 
by the longer visible wave-lengths of daylight. In 
this way you may likewise understand, for instance, 
that the coloured spots, produced by X-rays on th 
luminescent screens after long exposure, may Db 
destroyed again by exposure of the screens to day- 


6 FE. Goldstein, Verhandl. dD. Physik. Ges., xii. 
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light. You may also explain the peculiar medical 
observation that therapeutic radium effects in parts 
of the human body not covered, specially in the face, 
are often not of long duration—for the face is exposed 
to the counteracting visible rays of daylight. 

We notice here a connection of our subject with a 
department of great practical importance. For all 
therapeutic effects of X-rays, radium rays, and meso, 
thorium rays would, accerding to this view, be effects 
only of ultra-violet light produced by the stopping of 
these rays in the human body, and the special char- 
acter of the radium- and mesothorium- and X-ray 
treatment would consist mainly in the carriage into 
the interior of the body, by the rays, of the ultra- 
violet light, which is not confined to the surface of 
the body, but is produced at every place where any 
of the entering rays are stopped. You may notice 
further that this view of the medical ray-effects pre- 
sents a heuristic method for the treatment itself, 
which up to the present followed quite fortuitous and 
merely empirical paths. For it may be hoped that 
treatment by radio-active substances will be useful in 
every disease in which ultra-violet light. has been 
proved to be efficient in some degree; you will avuid 
such treatment in the well-known cases in which light 
of short wave-lengths is noxious, and you may be 
justified in substituting an ultra-violet light treatment 
where radium or mesothorium is not obtainable. At the 
same time it becomes evident why the treatment of 
certain diseases by the 8 rays has effects very similar 
to those produced by fulguration—that is, by the light 
of very strong sparks; the efficient agent is in both 
cases the ultra-violet light. 

But it cannot be a physicist’s task to enter too far 
in medical questions: it was only my intention to 
show how interesting are some of the problems which 
are connected with the salts coloured by kathode rays. 


UNIVERSITY. AND EDUCATIONAL 
INTELLIGENCE. 

By the will of the late Dr. T. Bell, head of the firm 
of Messrs. Pyman, Bell, and Co., coal exporters and 
shipowners, of Newcastle, the sum of 3000/. is be- 
queathed to the Armstrong College, Newcastle. 


THE report of the proceedings of the general com- 
mittee for promoting the establishment of an Imperial 
College of ‘Tropical Agriculture is referred to in the 
Pioneer Mail of December 4. It is stated that Mr. 
k. N. Lyne, Director of Agriculture, Ceylon, says 
he thinks that the West Indies will now support 
Ceylon’s claims to be the home of the college. The 
committee resolved to take steps to raise 40,o00l. for 
building and endowing the college, of which 20,000l. 
should be asked from the Governments concerned, 
including India, and the remainder be raised by pubiic 
subscriptions, provided Government contribute the 
share stated. It was also resolved to collect s5oool. 
for the erection of a hotel for European students. 
The committee has not committed Ceylon for the 
site; at the same time it favoured that country. 


SEVERAL bequests for higher education in the 
United States are announced in the issue of Science 
for December 18 last. Two gifts of 20,0col. each 
have been made for the development of a graduate 
course in preparation for business and business ad- 
ministration at the Sheffield Scientific School of Yale 
University. The two donors are graduates of the 
University. 20001. has been given to Smith Colleg« 
by Mr. and Mrs. A. J. White, of Brooklyn. Half of 
the money is to be applied toward payment for recent 
improvements on the Lyman Plant House. A _be- 
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; 
| quest of 20001. to St. Lawrence University at Canton, 
| N.Y., is made under the will of Mrs. Kate A. L. 
, Chapin, of Meriden, Conn. Prof. and Mrs. Frederic 
S. Lee have given to Columbia University the sum 
of 4oool. to establish a fund for the use of the depart- 
ment of physiology. 
SOCIETIES AND ACADEMIES. 
LONDON. 
Royal Meteorological Society, December 16.—W. F. 
Stacey: The distribution of relative humidity in Eng- 
land and Wales. The author has prepared mean 
monthly and annual maps of relative humidity based 
| on the g a.m. observations made at more than ninety 
stations during the ten years 1901-1910. An examina- 
tion of these maps shows that in winter the air 
over the interior of the country is more moist than 
that over the coastal regions; that the minimum 
relative humidity occurs earlier in the year in the 
western parts of the country than in the eastern; 
that in summer the air over the interior of the 
country is drier than that over the coastal regions; 
and that the smallest range of humidity is found in 
the west and the greatest in the interior towards the 
east. The distribution of temperature is the chief 
determining factor in the distribution of relative 
humidity ; while sea influence, the direction and char- 
acter of prevailing winds, the configuration of the 
country all have important effects on temperature, 
and therefore on relative humidity. 
Geological Society, December 16.—Dr. A. Smith 
Woodward, president, in the chair.—Prof. W. M. 
Flinders Petrie: The Palzwolithic age and its climate 
in Egypt. The classes of worked flints peculiar in 
Egypt are:—(1) Irregular, with broad unregulated 
(2) Rounders, flaked in all directions to an 

(3) Hoofs, very thick, rudely domed with 
an obtuse edge. (4) Lunes, with obtuse edges. (5) 
Crescent scrapers. Irregular flints, similar to those 
from St. Acheul, are found in high Nile gravels. The 
regular European types occur exactly like those classed 
as Chellean and Acheulian. The Mousterian forms 
are so often found in various periods, that they cannot 
be assigned without evidence of age. The Aurig- 
nacian survive into the early civilisation. The large 
class of flints from the Fayum desert comprises all 
the Solutrean types, and also Robenhausian forms. 
The flakes of the early civilisation (8000 to 6000 B.C.) 
are identical with Magdalenian. Views of the Nile 
cliffs show the general nature of the country and 
conditions. Successive changes of level are indicated 
bv (1) the collapse of immense drainage-caverns far 
below present level; (2) the filling of valleys with 
débris up to 650 ft. above the present sea-level; (3) 
the gouging-out of fresh drainage-lines through the 
filling; and .(4) rolled gravels on the top of cliffs 
Soo ft. above sea-level, since when there has been no 
perceptible denudation by rain. The great extent of 
these elevations and depressions is likely to be con- 
nected with similar movements at Gibraltar, which 
are believed to synchronise with the movements of 
glacial periods in northern Europe. The evidence of 
the flint ages agrees with this connection. 


edged disc. 


Paris. 


Academy of Sciences, December 14.—M. P Appell in 
the chair.—E. Branly: Intermittent conductivity of 
thin dielectric plates. A study of the conductivity of 
a thin plate of dielectric induced by the passage of a 
rapidly alternating current.—P. Duhem: The hydro- 
dynamical paradox of M. Brillouin—M. C. Jordan 
was elected vice-president for the year 1915.—M. 
Bazy: Statistical note on tetanus. A study of 129 
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occurring in 10,896 wounded. In 
eight cases, the disease appeared fourteen or more 
days after the wound, one as late as twenty-seven 
days. Stress is laid on the valuable preventative 
action of the anti-tetanus serum. In hospitals where 
preventative injections have been made systematically 
the tetanus mortality is 0-42 per cent.; in hospitals 
where the injection is made in suspected cases only the 
mortality is 1-28 per cent. If only a limited amount 
of the serum is at the disposal of the surgeon, the 
amount injected may be safely reduced from to c.c. 
to 2 c.c.—F. Gonnessiat; Solar eclipses: formula for 
the correction of the elements.—Henri Villat: The 
paradox of d’Alembert and the theory of discontinuous 
movements.—H. Bertin-Sans and Ch. Leenhardt: The 
localisation of projectiles in the body by radiography. 
—O. Lignier: The staminal glands of the Fumaracez 
and their signification.—G. Arnaud; The suckers of 
Meliola and Asterina.—P. Mazé; Nutritive exchanges 
in plants. , The rdle of the protoplasm.—Jules Amar : 
Relations between the feeding and strength of Arabs. 
Arabs were fed on two classes of diet of equal heat 
value, one following native custom the other French. 
The former proved more advantageous from the point 
of view of utilisation of the food in the form of 
muscular work.—J. Blier: Bovine hamoglobinuria of 
Chili.—A. Trillat and M. Fouassier: The influence of 
the radio-activity of the air on the microbial water 
particles in suspension in the atmosphere. 


cases of tetanus 


New Soutn WaALzEs. 

Linnean Society, October 28.—Mr. W. S. Dun, presi- 
dent, in the chair.—T. G. Sloane; Revision of Aus- 
tralian Carabidz. Part v. Part v. deals with the 
Australian section of the tribe Helluonini, comprising 
seven extra-Australian, and twelve Australian genera, 
with twenty-seven species. Four genera and seven 
species are described as new.—E, Petersen: Australian 
Neuroptera. Part i. Two genera and five species are 
proposed as new, and supplementary information, 
with illustrations, of seven species previously de- 
scribed, is given—the entire series being referable to 
six families—Dr. A. J. Turner; The Lepidoptera of 
Ebor Scrub, N.S.W. Ebor is a small township, fifty 
miles N.N.E. of Armidale, on the eastern edge of the 
New England Plateau, at an elevation of 4000 ft., 
with an abundant rainfall. Representatives of thirty- 
one species of Lepidoptera (fam. Arctiadz, Geo- 
metridz, Pyralidaz, Tortricidae, Tineida) were col- 
lected in the scrub. Six genera and _ twenty-four 
species are described as new.—L. Harrison: Some 
Pauropoda from New South Wales. Four species of 
Pauropus, and one of Eurypauropus, are described as 
new, with observations on the development of one 
species of these delicate little Myriapods, now added 
to the Australian Description 
of a new tiger-beetle from North-Western Australia. 
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